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Organic Chemistry. 

A Mode of P roduc t ion  of Iodoform. A. LABAT (J. Pharm. 
Chim., 1909, [vi], 30, 107--109).-The supposed formation of iodo- 
form from carbon dioxide recorded by Guerin (this vol., i, 126) 
depends on the ammonia employed, and does not occur with all speci- 
mens. It appears to be due to a ketonic impurity, probably acetone, 
which can be separated from the ammonia by neutralisation and dis- 
tillation. The distillate gives the iodoform reaction, and forms an  
immediate white precipitate with Denigds' solution of mercuric 
sulphate. The samples of ammonia examined could not have 
contained more than 0.01% of the suspected impurity. 

w. 0. w. 
Preparation of Tetranitromethane. R. SCHENCK (D.R.-P. 

21 1198 and 21 1199).-Tetranitromethane was previously prepared by 
Pictet and Genequand (Abstr., 1903, i, 305, 596) by the action of 
acetic anhydride on diacetylorthonitric acid at 60'; the yield was 10% 
of the theory, and the action dangerously violent. It has now been 
found that a satisfactory yield can be obtained by slowly dropping 
acetic anhydride (120 parts) into a mixture of nitrogen pentoxide 
(155 parts) and nitrogen peroxide (75 parts) a t  a temperature below 40'. 

E. M. G. M. 

Fluorodibromoethsne a n d  as-Fhorobromoethylene. E'RkDiRIC 
SWARTS (BUZZ. Acad. roy. Belg., 1909, 728-743. Compare Abstr., 
1898, i, 457; 1899, i, 254;  1902, i, 129).-It has been shown pre- 
viously that antimony tritluoride condenses with tribromoethaue in 
presence of bromine at 100" to form difluorobromoethane, 

at higher temperatures some a-fluoro-up-dibromoethane, CH,Br*CHErF, 
is also formed (Abstr., 1902, i, 129), and at 180' the amount of the latter 
obtained is twice as great as of the former. Further, at 180' a minute 
quantity of the isomeric u-fiuoro-/3/?-dibromoet hane, CHBr,* c! H2F, is 
also produced. It follows from these observations that substitution of 
fluorine for bromine in the chain *CH,Br only occurs at the higher 
temperature. 

Fluorobromoethylene reacts with hydrobromic acid (D 1.78) at 100' 
to form a-fluoro-up-dibromoethane, a small quantity of fluorotribromo- 
ethane being also produced, due probably to free bromine coctilined in 
the acid used. 

a-Fluoro-ap-dibromoethane, on treatment with potassium hydroxide 
in alcohol, yields a mixture of two fluorobromoethylenes (compare 
Abstr., 1902, i, 129). The s-isomeride, CHF:CHBr, b. p. 3 6 O ,  is stable 
in air and does not polymerise. The as-isomeyide, CBrFZCH,, b. p. 
12.5', oxidises rapidly in  air, forming ethylene oxide, although the 
greater part of it polymerises spontaneously. It absorbs bromine 

CHF,-CH2Br ; 
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readily, yielding a-flu01'o-aa/I-tribromoethane, b. p. 1 6 3 O ,  which can 
also be prepared by the  substitution of fluorine in tstrabromoethane. 

T. A. H. 

The Isolation of Aliphatic Alcohols. CARL NEUBERG and 
E. KANSKY (Biochem. ZeitscA., 1909, 20, 445-449).-a-Naphthyl- 
carbimide is heated with an equimolecular proportion of the dry 
alcohol, and the resulting a-naphthylcarbamate separated from a little 
dinaphthylcarbamide by extraction with light petroleum, from which 
the carbamate crystallises on cooling. a-Nuphthylcurbamates of the 
following alcohols were prepared : n-propyl, m. p. 80'; isopropyl, m. p. 
105-106'; n-butyl, m. p. 71-72'; isobutyl, m. p. 103-105'; sec.- 
butyl, m. p. 97-98'; tert.-butyl, m. p. 100-101'; isoarnyl, m. p. 
67-68'; optically active amyl, m. p. 82'; sec.-amyl, m. p. 76--79'; 
tert.-amyZ, m. p. 71-72'; n-heptyl, m. p. 62'; n-octyl, m. p. 66'; 
cetyl, m. p. 81-82'; nllyl, m. p. 109'. G. B. 

Condensation of isoPropy1 Alcohol with its Sodium 
Derivative. Formation of Methylisobutylcarbinol and of 
85-Dimethylheptan-P-01. MARCEL GUERBET (Compt. rend., 1909, 
149, 129-132; J. Pharm. Chirn., 1909, [vi], 30, 153-161. Com- 
pare Abstr., 1902, i, 130, 583, 657 ; 1908, i, 162, 635).-The study 
of the reaction between alcohols and their sodium derivatives has now 
been extended to secondary aliphatic alcohols. When sodium is 
heated with excess of isopropyl alcohol for twenty-four hours at 200', 
methylisobutylcarbinol is formed, together with 6[-dimethyZheptan-/3-oZ, 
CH,Prs*CHMe*CH,*CE€Me-OH. This substance, which arises from 
the condensation of sodium isopropoxide with methylisobutylcarbinol, 
is a liquid with a rose-like odour, b. p. 194-195' (corr.), D 0.8787 ; 
the acetyl derivative has b. p. 201-202' (corr.). Oxidation with 
chromic acid mixture furnishes 6[-dimethylheptItn-p-one, 

CH,Pr@* CHMe*CH,*CO*CH,, 
b. p. 190-191', D 0.9024; the semicarbaxone has m. p. 210'. Oxida- 
tion of the ketone leads to formation of acetic acid and ay-dimethyl- 
valeric acid, together with a little carbon dioxide and an  acid, C9H1802. 

w. 0. w, 
Action of Active Copper on Linalool. C. J. ENKLAAR (Proc. 

K. Akad. Wetensch. Amsterdam, 1909, 12, 104--108).-When linalool, 
aD - 17'14', is passed a t  135' over active copper, prepared by the 
reduction of the oxide a t  200', it is largely decomposed into hydro- 
carbon and water. By distillation, finally over sodium, the product 
yielded four fractions, three of which, b. p.112 mm. 67.5-68,5O, 
68-5-69', and 69-70', assumed to be a single substance, C1,,HI6, 
have been examined. The molecular refraction lies between those 
calculated for a monocyclic and an aliphatic terpene, whilst the mole- 
cular dispersion exceeds those of both. The substance rapidly 
absorbs two atoms of bromine, and a third very slowly with evolution 
of hydrogen bromide. Hydrogen at 180', with nickel as catalyst, 
converts the substance into a product which yields a main fraction, 
CIOHI8, b. p. 164-166', D15 0.787, which is stable towards potassium 
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ORGANIC CHEMISTRY. 691 

permanganate, but is attacked rapidly by bromine at the ordinary 
temperature. This behaviour is exhibited by the hydrocarbons, 
Cl0Hl8, obtained by the hydrogenation of dicyclic terpenes. The sub- 
stance C,,H,, is oxidised by potassium permanganate to a glycol, 
probably CIOH180B, and various acids, among which a butyric acid is 
present, and also a non-volatile acid, which is oxidised to  a hydroxy- 
acid by hydrogen peroxide. 

It appears, therefore, that  linalool is dehydrated by active copper 
with closure of the ring. 

Another method, in which closure of the ring is avoided as much as 
possible, consists in heating linalool and phenylcarbimide (2 mols.) at 
140- 150'. Carbon dioxide is evolved, 8-diphenylcarbamide crystal- 
lises out, whilst a hydrocarbon is obtained by distillation, which has 
D 0.810, and resembles myrcene in its odour and in its reduction by 
sodium and alcohol to a hydrocarbon having the b. p. of dihydro- 

Some Derivatives of ap6-Trihydroxybutane. PARISELLE 
myrcene. c. s. 

(Compt. ?*end., 1909, 149, 295--298).--The ether, 
CH,Br-CHBr*CH,* CH,-OMe, 

prepared by Lespieau (Abstr., 1907, i, SSO), has b. p. 9S0/16 mm., 
ng 1.5158. When boiled with water and the resultant syrup 
fractionally distilled in a vacuum, t w o  compounds are obtained : (1) 

3-hydroxytetrahydrofuran, O<CH,,CH, , b. p. 81-82'/13 mm., 

or 181' under ordinary pressure ; its phenylzcrethane has m. p. 120'; (2) 
ap-dihydroxy-&methoxybutane, OH*CH,~CH(OH)*CH2*CH2~OMe, b. p. 
121°/12 mm., D 1-11, n$' 1.448; its diphenylurethane has m. p. 
111-112'. When saturated with hydrogen bromide at 110-115', it 
yields a&dibromo-P-hydroxybutane, CH,Br* CH( OH) CH,* CH,Br, b. p. 
114-115°/13 mm., D 2.023, ng 1-544. When this is treated with 
potassium hydroxide in dry ether, it forms a-bromo-AT-butylem oxide, 

CH,*QH*OH 

-- 
YH 

>CH*CH2*CH2Br, b. p. 5S0/14 mm., 160° under ordinary pressure, 0 
D 1-59, nz 1.478; on boiling with water containing a little sulphuric 
acid the expected monobromohydrin was not formed, hydroxytetra- 
hydrofuran being produced, together with some as-dibromo-p-hydroxy- 
butane, arising from fixation of hydrogen bromide by the unhydrolysed 
oxide. w. 0. w. 

Ethyl Acetal of Tetrolaldehyde [Diethoxybutinene]. P. L. 
VIGUIER (Conzpt. rend., 1909, 149, 403--405).-The following 
compounds were obtained in an  unsuccessful attempt to prepare tetrol- 
aldehyde from crotonaldehyde. The latter compound was converted 
into a,3dibromobutaldehyde, which, on treatment by Claisen's 
method, readily furnished py-dibromo-aa-diethoxybutane, 

CHMeBr*CHBr*CH(OEt),, 
b, p. 113-114°/13 mm. On treatment with alcoholic sodium ethoxide 
this yielded bromo-aa-diethoxybutinene, C,H,Br*CH(OEt),, b. p. 8 6 O /  
15 mm., Do 1.247, D21 1.2255, nz 1.4565. Acid hydrolysis converted 
it into bromocrotonaldehyde, C,H,Br*CHO, a pale yellow liquid, b. p. 

3 b 2  
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63-64"/14 mm., having a penetrating odour, and forming crystalline 
derivatives with hydroxylamine and semicarbazide. 

When bromo-aa-diethoxy b u ti n ene is dis ti1 I ed with potassium bydr- 
oxide, a small quantity of Jiethoxybutinene, CMeiC*CH(OEt),, is 
obtained as an  agreeably-smelling liquid, b. p. 62-65'/15 mm., 
163-166' under ordinary pressure, DO 0.915, DZ3 0.8915, TI: 1.437. 

Attempts t o  obtain definite products by hydrolysis with acids were 
unsuccessful. w. 0. w. 
Preparation of Mixed Glycerol Esters. VEZIO VENDER 

(D.R.-P. 209'343).-Glycerol was heated at 150' with anhydrous oxalio 
acid, and the resulting mixture of glycerol and monoformin treated 
with nitrosulphuric acid. The resulting mixture of nitroglycerol 
(67%) and dinitroformin (33%) is a pale yellow oil, D15 1.57. 

Nitrocccetin, prepared from acetin by the same method, is a pale 
yellow oil, D,, 1.45, insoluble in water, benzene, or  carbon disulphide, 
but soluble in alcohol or acetone ; it contains 12.5% of nitrogen, 

F. M. G. M. 

Alcoholyais of Lecithin. ADOLF ROLLETT (Zeitsch. physiol. Chem., 
1909, 61, 210-21S).-The difficulties arising from oxidation during 
the alcoholysis of oils containing Unsaturated acids (compare Haller, 
Abstr., 1908, i, 123) may be obviated by the addition of tin or zinc 
to the mixture of oil and alcoholic solution of hydrogen chloride. 
Naturally the same device may be employed with advantage in the 
esterification of acids which readily undergo oxidation. 

Lecithin from egg having the iodine value 69 (Hubl),wbentreated with 
a 2.5 A'-solution of hydrogen chloride in methyl alcohol, yields an ester, 
b. p. 218-250'/32 mm., having the iodine value 86.7 (Hiibl). This 
increase in the iodine value, which was observed in most experiments, 
is not so great as is required by the formula generally assigned to 
lecithin. It is probable, therefore, that  some part of the molecule, 
other than the unsaturated fatty acids, is concerned in the absorption 
of iodine by lecithin. W. H. G. 

Action of Finely-divided Metals on the Aliphatic Acid 
Anhydr ides .  ALPEONSE MAILHE (Bull .  Soc. chim., 1909, [iv], 5, 
814-819. Compare this vol., i, 452).-When acetic anhydride 
vapour is passed over commercial zinc dust heated in a tube a t  
230-240', zinc acetate is formed on the upper mall of t h e  tube, 
a mixture of almost equal parts of acetone and acetaldehyde distils, 
the gases evolved consist of rather more than two volumes of carbon 
dioxide t o  one of hydrogen, and carbon is deposited on the zinc. 
These results are to be explained by (1) the action of zinc oxide, thus : 
O(COMe), + ZnO = Zn(CO,Me),, and (2) the catalytic action of the 
metallic zinc decomposing one part of the anhydride into acetone and 
carbon dioxide, thus : O(COMe), = CO, + COMe, (a),  and another part 
into the two residues CH,*CO* and CHI,*CO,*, the latter of which 
decomposes into carbon dioxide, carbon, and hydrogen, part  of the 
hydrogen rsducing the acetyl to acetaldehyde, thus : O(COMe), = 
CO, + H, + C + CH,.CHO ( b ) .  The slight excess of carbon dioxide is 
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explained by the  partial decomposition of the  zinc acetate into carbon 
dioxide, acetone, and zinc oxide. 

Propionic anhydride is decomposed by zinc dust at 240°, giving 
carbon, carbon dioxide, hydrogen, propaldehyde, diethyl ketone, and 
zinc propionate, the  decomposition proceeding according to  reactions 
analogous to  (a) and ( b )  above. Butyric, isobutyric, and isovaleric 
anhydrides behave quite similarly. 

The above five anhydrides are  decomposed by finely-divided cadmium 
(produced by reducing the  oxide with hydrogen) into the corresponding 
symmetrical ketone and carbon dioxide, no secondary reactions being 
observed. 

The vapour of acetic anhydride when passed over finely-divided 
nickel heated at 200--220° is decomposed into a mixture of carbon, 
carbon monoxide, hydrogen, and acetic acid, the  la t ter  containing 
traces of acetaldehydq. Evidently the  anhydride is  catalytically 
decomposed into the  two groups CH,*CO,* and CH,*CO*, the  la t ter  of 
which decomposes into carbon monoxide, hydrogen, and carbon, whilst 
part of the  hydrogen combines with the  CH,*CO,* group t o  form 
acetic acid : (COMe),O = C,H,O, + CO + H, + C. 

The behaviour of propionic, butyric, isobutyric, and isovaleric 
anhydrides is quite analogous, the  corresponding oletine being formed 
in place of hydrogen. At a higher temperature (280--290°) t h e  
carbon monoxide is converted into carbon dioxide and carbon. 

Finely-divided copper is much less active. A temperature of 
290-300" is required t o  effect decomposition, and the products i n  all 
cases a r e  hydrogen, carbon monoxide, a little carbon dioxide, carbon, 
the  aliphatic acid, traces of the  corresponding aldehyde and ketone, 
and unattacked anhydride. The main reaction is the  same as 
tha t  produced by nickel. 

Porphyrised iron at 300' decomposes t h e  acid anhydrides, forming 
carbon, carbon dioxide, hydrogen, and considerable quantities of t h e  
aldehyde and ketone. No carbon monoxide is produced. The 
decomposition of acetic anhydride is expressed by the  equations 
O(COMe), = COMe, + CO, and O(COMe), = CH,*CHO + H, + CO, + C. 

E. H. 

Preparation of Acid C h l o r i d e s  and A n h y d r i d e s .  FARBWERKE 
VORM MEISTER LUCIUS and BHUNING (D.R-P. 210805).-Acid an- 
hydrides can be conveniently prepared by the  action of sulphur dioxide 
(either in gas or liquid form) on the dry  salts of the  required acids ; 
and by subsequent t reatment  with chlorine t,he acid chlorides are 
formed. A detailed account of the  preparation of acetic anhydride, 
acetyl chloride, and of benzoyl chloride is given. F. M. G. M. 

Preparation of Formic Acid. DAVID STRAUSZ (D.R.-P. 209418). 
-Sodium formate in aqueous solution is treated with hydrofluoric 
acid (80%) and the  free formic acid distilled off. The residual sodium 
fluoride is treated with lime, and the hydrofluoric acid recovered as its 
insoluble calcium salt. The substitution of hydrofluoric for sulphuric 
acid precludes the  destructive action of the  latter on the  formic acid. 

F. M. G.. M. 
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Replacemen t  of Formic Acid by its Esters, especially a8 
Concerns its Behaviour towards Bicarbonate  Solutions. 0. 
MAKOWKA (Zeitsch. angew. Chem., 1909, 22, 1601--1602).-For the 
decomposition of bicarbonate solutions formic acid may be replaced by 
such of its esters that  are readily hydrolysed. Methyl and ethyl 
formates are not suitable. Glycol mono- and di-formates, as also 
mono-, di-, and tri-formin, react readily, but they possess the drawback 
that they are liquids. The mono- acd di-formabes of erythritol and 
mannitol, which are solids, are found to be satisfactory. It was not 
found possible to produce stable formates of mannitol of higher com- 
plexity than the diformate. It is probable that these higher formates 
are formed when mannitol is heated with excess of oxalic acid, but they 
immediately decompose with the formation of the diforruate and 
formic acid : bv distillation of the mixture under diminished 

I d  

pressure, concentrated and crystallisable formic acid is readily obtained, 
T. s. P. 

Production of Alkyl Chloroace ta tes  from Dihalogenated 
Vinyl  Ethers. GEORGES IMBERT UND CONSORTIUM FUR ELEKTRO- 
CHEMISCHE INDUSTRIE (D.R.-I). 210502. Compare this vol., i, 453).- 
It has previously been shown that concentrated hydrochloric acid 
produces this cbange. The reaction is now regarded as taking place 
in two phases, an additive product being first formed, which then 
decomposes as follows : 

(1) C,HCl,*OEt + HCl = C,H,CI,*OEt. 
(2) C,H,Cl,*OEt + H,O = CH,Cl*CO,Et + 2HC1. 

F. M. G. M. 
Bromination of cgcloPropanecarboxylic Acid. NICOLAI M. 

KTJNER (J. Russ. Phys. Chem. soc. ,  1909, 41, 659--664),-The action 
of bromine on cyclopropanecarboxylic acid or its chloroanhydride leads 
to the formation of the bromoanhydride or  chloroanhydride of 
ay-dibromobutyric acid. The normal bromination product, 

7 H2> CBr *COBr, 

is probably formed first, the action of the liberated hydrogen bromide 
on this compound resulting in the rupture of the cyclopropane ring. 

Ethgl ay-dibromobutyrate, CH,Br-CH,*CHBr*CO,Et, prepared by 
treating the chloro- or bromo-anhydride with alcohol in ethereal 
solution, is a heavy liquid with a fruity odour, b. p. 149-150°/52 mm., 
Dt" 1.6871. 

The action of zinc and alcohol on this ester does not yield ethyl 
cydopropanecarboxylate, but results in reduction and hydrolysis of 
the ester, the main product of the reaction being zinc n-butyrate. 

CH2 

T. H. P. 

Electrolytic Prepa ra t ion  of Glyoxylic Acid. KINZLBERGER 
& Co. (D.R.-P. 210693).-The electrolysis of ethyl oxanilate (5 parts) 
in 80% sulphuric acid (100 parts) with a mercury cathode leads 
to the formation of phenylglycine. A t  5", and employing a lead anode, 
the electrolysis of oxalic acid yields glyoxylic acid. F. M. G. M. 
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White and Yellow Silver Laevulates. MARGARETE FURCHT and 
ADOLF LIEBEN (Monatd~ ,  1909, 30, 555-634).--8 white and a yellow 
modification of silver laevulate have long been known. In addition to  
Tollens’ method, the white salt is obtained conveniently by adding to 
a Lzolution of laevulic acid (1 part) in boiling water (200 parts) less 
than one equivalent of silver oxide, heating for the shortest time 
required for the solution of the oxide, and evaporating the filtered 
solution in a vacuum. The yellow salt is obtained by boiling 10 
grams of laevulic acid in 600 grams of water with 16 equivalents of 
silver oxide for six hours and cooling the hot filtered solution, whereby 
the nodular crystals of the yellow salt separate. When a moderately 
concentrated solution of the yellow salt is kept in a warm place for 
three months, it is decolorised, and the filtered solution yields by 
distillation in a vacuum a white salt, which, however, retains the 
crystalline appearance and shows the characteristic decomposition of 
the original yellow salt. 

White silver laevulate is converted into the yellow form by prolonged 
heating with water, more rapidly in the presence of silver oxide. The 
yellow modification is changed into the white, with great loss of 
material, by heating its solution with animal charcoal at 70’ for 
fifteen minutes, keeping overnight at the ordinary temperature, and 
evaporating the colourless fi1 tered solution in a vacuum. 

When the white salt is boiled with water, a portion is changed into 
the yellow salt and a portion undergoes decomposition, yielding silver, 
lsvulic acid, and smaller quantities of carbon dioxide and a strongly 
odourous oil, which consists of, or contains, diacetyl, since it forms 
diacetyl dioxime with hydroxylamine. The boiling solution of the  
yellow salt decomposes more rapidly than that of the white salt, and 
yields the same products. 

The decomposition of the white and the yellow salts by water 
increases with the temperature and with the time of heating. The 
rate of decomposition is greater the more finely divided the salt and 
the greater the surface of contact between the salt and the water, is 
increased by the presence of silver oxide, and is diminished by the 
presence of laevulic or succinic acid, sodium sulphate, or  sodium 
nitrate. 

A characteristic difference between the two salts is the following. 
Experiments on solutions containing from 20 to 1000 parts of water 
to 1 part of salt show tha t  the decomposition of the white salt, 
effected by twenty-four hours’ heating on a water-bath, is smaller the 
greater the quantity of water present, and that the deposited silver is 
always graiiular. Under similar conditions the decomposition of the 
yellow salt in solutions containing from 20 to  200 parts of water to 1 
part  of salt is more pronounced, but is again smaller the greater the 
amount of water present, and the deposit of silver is granular. When, 
however, a solution of 1 part  of the yellow salt in 300-1000 parts of 
water is heated under the same conditions, an extraordinarily pro- 
nounced decomposition occurs, greater 0v0n than tha t  of a solution of 
1 part of salt in 20 parts of water, and the silver is obtained in  
colloidal suspension. The great decomposition in this case is due very 
probably to the large surface exposed by the colloidal silver. 
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Since white and yellow silver laevulates give the same products of 
decomposition, are interconvertible, form the same methyl laevulate 
with methyl iodide, and have the same solubility either separately or 
mixed, it appears very probable that they are one and the same 
substance, the colour and the characteristic properties of the yellow 
salt being due to a small amount of impurity. Attempts to isolate the 
impurity by extraction with various solvents have failed, but its 
presence has been proved by the following. A solution of the yellow 
salt is treated with the equivalent amount of hydrochloric acid, and the 
filtered solution, after being evaporated to a small bulk, is treated with 
ether, whereby the laevulic acid is extracted, leaving a small residue of 
an amorphous, brown substance, which is soluble in water (only 
sparingly soluble after being dried a t  100') and, when added to a 
solution of the white silver lzevulate, causes the salt to be deposited, 
after evaporation, in yellow, nodular crystals, and also increases very 
considerably its rate of decomposition by boiling water, the silver 
being obtained in a colloidal form i f  the solution is sufficiently dilute. 
The amorphous substance, which has reducing properties, does not 
exist apparently as such in the yellow salt, but is continually destroyed 
during the decomposition of the salt, yielding the odorous oil mentioned 
previously, and is continually being regenerated at the expense of the 
laevulic acid. At the ordinary temperature, daylight exerts on a 
solution of the white or yellow salt a decomposing influence very 
similar to  that of beat, but in a very much smaller degree. There is a 
great difierence, however, between the actions of light and heat. The 
former causes a deposition of silver from a solution of the yellow salt, 
but the salt remaining iu solution becomes more stable, just as though 
the amorphous impurity, originally existent in the yellow salt, has 
been destroyed and is not being regenerated. 

The decomposition of the white and yellow salts by boiling water 
under otherwise equal conditions is greater in a horizontal sealed glass 
tube than in a vertical sealed glass tube or in a sealed glass flask. The 
white and the yellow salts decompose to the extent of 19-23% and 
41% respectively when a solution of ono part of the salt in 20 parts 
of water is heated in a horizontal tube for twenty-four hoursin boiling 
water. c. s. 

Preparation of Magnes ium Phosphotartrate. KARL SOWER 
(D.R.-P. 210857).-&fagnesium phosphotartrate, colourless powder or 
crystalline nodules, is obtained by the action of (1) magnesium 
hydrogen tartrate on magnesium phosphate ; (2) magnesium hydrogen 
phosphate on neutral magnesium tartrate ; or (3) the decomposition of 
sodium hydrogen phosphotartrate with magnesium oxide. It is not 
easily soluble in water or acids, but dissolves in ammonium hydroxide 
or dilute alkalis; i t  is decomposed by warm concentrated sulphuric 
acid with evolution of the oxides of carbon. Being tasteless, this salt 
should bs of therapeutic value. 

Preparation of an Allophanic Ester of Cas to r  Oil. VEREINIGTE 
CHININFABRIKEN ZIMMER & CO. (D.R.-P. 21 1197).-The allophanic 
m i d  ester, C,H,O,(CO.C,,H,,.O.C,O,N,H3)3, colourless, tasteless, 

F. M. G. M. 
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odourless powder, m. p. 61-62', is produced on adding carbamide 
hydrochloride to  z solution of castor oil in benzene and boiling during 
one hour; it dissolves sparingly in cold, bu t  readily in hot, alcohol, 
and is insoluble in water. F. M. G. M. 

Oxidation of Phoron ic  Acid by Ni t r i c  Acid. RICHARD 
ANSCHUTZ and PAUL WALTER (An?zuZen, 1909, 368,95-100. Compare 
Anschutz, Abstr., 1893, i, 304).-When phoronic acid is heated with 
50% nitric acid at 90" for about ten hours, it is converted into a 
mixture of approximately equal quantities of dimethylmalonic acid 
and as-dimethylsuccinic acid, the amount of these acids actually 
obtained being about 77% of that  required by the equation : 

[CO,H*CMe,*CH,],CO -3 CMe2( CO,H), + CO,H*CH,*CMe,*CO,H. 
The formula assigned previously (Zoc. cit .)  t o  phoronic acid and given 
in the preceding equation is thus definitely established. - -  

Attempts t o  prepare the substance CO<CH,.CMe, CH2*CMe2>C0 by the  

dry  distillation of calcium phoronate were unsuccksfulr 

Degradation of Cholic Acid. I. Fusion of Bilianic Acid 
with Potassium Hydroxide. OTTO VON FURTH and ERNST 
JERUSALEM (Biochent. Zeitsch., 1909,20, 375-383).-The only product 
which could be isolated after fusion with potassium hydroxide at 220° 
was a minute quantity of unchanged bilianic acid. 

Degradation of Cholic Acid by Oxidation. E. LETSCHE (Zeitsch. 
physiol. Chem., 1909, 61, 215--239. Compare this vol., i, 587).-The 
formula assigned by Panzer to cholic acid (this vol., i, 586) is criticised 
adversely. The formation of bilianic acid from dehydrocholic acid 
points to the presence of an ethylene linking in the latter compound, 
and consequently also in cholic acid. Further, i t  is to be expected that 
the  molecule of cholic acid having Panzer's formula would readily 
decompose into two roughly equal parts at the secondary alcohol 
group after its conversion into the ketonic group, but bilianic acid is 
very stable and yields cilianic acid when oxidised. 

Cholic acid when acted on by a mixture of equal volumes of nitric 
acid (D 1.38) and sulphuric acid (D 1-84) yields a pentabasic acid, 
C,gH,,Olo, crystallising in slender prisms, m. p. 226' (decomp.), 
[a]; + 12.3' (in 96% alcohol) ; i t  bebaves as a saturated compound 
towards bromine and potassium permanganate, and when heated above 
its m. p. liberates 2 mols. of carbon dioxide. 

barium, (C19H,,010)2Ba,, and copper, (Cl,H,,010)2Cu,, salts are 
amorphous powders ; other complex copper salts were also prepared 
and analysed. The &ethyl ester, C,,H,,Ol0~ crystallises in very 
slender needles, m. p. 195-196', [a]: + 11-39' (in absolute alcohol) ; it 
loses carbon dioxide when heated above its m. p., and when boiled for 
one hour with a N/2-potassium hydroxide solution yields the double 
compound, C19H28010,C91H32010, cry stallising in stellate aggregates of 
slender needles, m. p. 207-208O, [a]; + 1 0 2 O .  The following salts of 
the latter substance were anal ysed : silver, C40H5202,,Ag8,ZH20 ; 

W. H. G. 

G. 13. 

The silver, 
C19H23010Ag5~H20, 

copper, C,oH520&u&H@ ; iron, C19H25010Fe2,C,1H290~0. 
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The diethyl ester, C,,H,,O,,, when boiled with a N/2-potassium 
hydroxide for longer than one hour, yields an acid, C19H3,012, crystal- 
lising in rhombic plates; it softens and froths up  at about 140°, 
subsequeutly becomes solid, and then has m. p. 230-231'; when 
heated a t  115' it loses 2H20, and at about 125' loses 2$H,O, yielding 
the  anhydride, (O,,H,,O,*CO),O, a white substance, m. p. 230-231" ; 
the ammonium, ClgH29012(NHJ3, and silver, C19H,,0J2Ag4, salts were 
analysed. A tetrabasic acid, CI8H9,O8, was sometimes obtained by 
boiiing the ester, C23H360,0, with N-potassium hydroxide solution ; i t  
crystallises in slender needles, commences to char at 273O, and is 
brownish-black a t  280" ; the diethyl ester, C2,H,,0S, forms stellate 
aggregates of lamellae, m. p. 248O. 

A substance, C48H76010, is formed together with the ester, C,,H,,O,,, 
during the esterification of the acid, C,,H,,O,,; it forms spherical 
aggregates of slender crystals, m. p. 183-184". 

Action of Iron and Cyanides on the Spontaneous Oxida- 
tion of Cystine. Action of Metals and Strong Salt Solutions 
on the Spontaneous Oxidation of Cysteine. ALBERT P. MATHEWS 
and SYDNEY WALKER (J. Biol. Chern,, 1909, 6,289-298,299-312).- 
Spontaneous oxidation of cystine occurs in alkaline solutions ; the 
rate of this is increased by the addition of a mixture of ferric 
chloride and potassium cyanide, although neither reagent alone has any 
action. The products of oxidation and the mechanism of its acceleration 
are unknown. 

The spontaneous oxidation of cysteine t o  cystine is accelerated by a 
small amount of iron ; some metals act  in the same way, but others 
retard, and others again have no effect on the oxidation. An explana- 
tion, based on "solution tension," is given of the actions of different 
metals and their salts. W. D. H. 

F. CLaEssENs (Bull. Soc. cliim., 
1909, [iv], 5, 809-81 ?,).-When pinacolyl bromide, CMe,*CHMeBr, 
is boiled with powdered potassium hydroxide in a reflux apparatus 
for three hours and the fraction of the product b. p. 57-65" treated 
with iodine and mercuric oxide in the manner described previously 
(this vol., i, 127), a n  iodohydrin is formed, which, on pouring its 
ethereal solution on to an  excess of solid potassium hydroxide, is  
transformed into a new oxide. This forms a colourless, agreeably 
smelling liquid, b. p. 100~7-101*4", Do 0.8413, which combines 
energetically with hydrogen chloride and bromide. When treated 
with an  equal volume of water, the two liquids form a hamogeneous 
product after several weeks, but with nine volumes of water, the oxide, 
although diminishing considerably in volume, does not disappear. A 10% 
solution of potassium hydroxide has apparently no action. If treated 
with an equal volume of water containing a trace of acid, the  oxide 
diminishes in volume and thickens considerably. It is not reduced 
by sodium in moist ether. E. H. 

Synthesis of Unsaturated Aliphatic Ketones. F. BODROUX 
and FELIX TABOURY (Compt. Tend., 1909, 149, 422-423. Compare 
Abstr., 19OS, i, 854).-Propanone reacts energetically with calcium 

W. H. G. 

A New Isomeride of Pinacolin. 
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carbide, forming mesityl oxide, isophorone, xylitone, and more complex 
compounds. Under the special conditions already described, mesityl 
oxide is the sole product. The ketone obtained previously by the 
action of calcium carbide on butanone is now showu to be E-methyl-As- 
hepten-y-one, CH,Me*CO*CH:CMe-CH,Me ; it forms a semicarbazone, 
m. p. 114--115O, and on hydrogenation at  180" by Sabatier and 
Senderens' method is converted into emeth.uMeptan-y-one, 

CHMeEtOC H,*CO*CH,Me, 
an  agreeably smelling liquid, b. p. 153-155'/760 mm., 1)24 0.820; 
the senzicarbaxone has m. p. 102'. 

Calcium carbide acts on P-methyl pentan-Gone, furnishing 
Pa$-trimethyl -A &-nonen-c-one, C H,Pr@* C Me: CH- GO CH,Prf, b. p. 
217-219'/760 mm., D18 0.838, n1,8 1.4491 ; the oxime is a viscous 
liquid, b. p. 143--145O/17 mm. On catalytic hydrogenation at 2SOo, 
the ketone yields PS0- trirne thylnonnn-[-one, 

CH,Pr@*CHMe-CH,*CO.CH,Pr~, 
b. p. 210-212'/760 mm., DI8 0.820, n$ 1.4262 ; the o&me has b. p. 
138-1 40°/ 15 mm. 

Mesityl oxide is attacked by calcium carbide with formation of a 
liquid, C12H1802, b. p. 238-242'/741 mm., D!, 0,937, having a pene- 
trating odour. This probably consists of a mixture of ketones, since 
it gives two semicarbazones, one of whicb is gummy, whilst the other 
crystallises in prisms, m. p. 165-166". On hydrogenation, it yields a 
liquid from which no definite compounds hare been isolated. 

w. 0. w. 
Preparation of Ketonesulphoxylates. FARBWERKE VORM. 

MEISTER, LUCIUS and BRUNING (D.K.-P. 210467. Compare t h i s  vol., i, 
455).-Zinc sulphite (145 parts) is suspended in water (1000 parts) 
and treated with acetone (65 parts) and zinc dust (120 parts), the 
whole being stirred during twenty hours a t  a temperature of 50-55'. 
The zinc is precipitated with sodium carbonate, and the filtrate consists 
of a solution of sodium acetonesulphoxylate. 

The acetone may be replaced by methyl ethyl ketone, and the zinc 
sulphite by ammonium sulphite, when the reaction is complete in ten 
houre. F. M. G. M. 

'' Solubilisation " of Colloidal Starch by the Action of Alkalis. 
EUGBNE FOUARD (Bull. Xoc. cihn. ,  1909, [iv], 5, 828--834).-The 
addition of alkalis to solutions of the various polysaccharides causes 
a progressive alteration in their optical rotatory power, usually 
explained by the gradual neutralisation of their acid groups, since 
detinite chemical compounds are precipitated by addition of a large 
excess of alcohol. It has already been shown (this vol., i, 209) that 
the progressive '' solubilisatiori " of colloidal starch by alkalis is accom- 
panied by a corresponding change in the rotatory power of the 
solution. 

The composition of the precipitates formed when mixtures of 20 C.C. 
of a clear solution of starch containing 25.79 grams per litre with 5 C.C. 
of solutions of potassium hydroxide, ammonia, or piperidine, of varying 
strength, are added to 25U C.C. of absolute alcohol, has been studied. 
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The precipitates obtained in the presence of potassium hydroxide 
continued to give up alkali when washed with alcohol, even when the 
washing had been prolonged over some months, and the amount of 
alkali precipitated with the starch was, therefore, determined indirectly 
by estimating that left in  solution. The results of the experiments 
with potassium hydroxide show t h a t  as the amount of alkali present 
decreases from 3.287 grams to 0.0147 gram, tha t  precipitated with 
the starch decreases from 0.169 gram to 0.0091 gram or from 0.946 to 
0.0512 gram-molecule per gram-molecule of starch. By plotting the 
amounts of alkali fixed by 1 gram-molecule of starch (as ordinates) 
against the total numbers of gram-molecules of potassium hydroxide 
present (as absciseze), a hyperbolic curve is obtained, showing tha t  the 
absorption of alkali varies in  a continuous manner. It is therefore 
proved that no chemical compound of starch and potassium hydroxide 
is formed. 

If a colloidal starch solution is used in place of the clear solution, 
an analogous series of numbers is obtained, but for a given concen- 
tration of alkali, the amount carried down from the colloidal is 
invariably less than tha t  from the clear starch solution. 

The experiments with ammonia and piperidine give similar results, 
but the proportion of alkali absorbed by the starch is less in the case 
of ammonia than in the presence of potassium hydroxide, and still 
less with piperidine. 

Observations of the conductivity of solutions of potassium hydroxide, 
ammonia, and piperidine, alone and after adding a clear starch solution, 
show t h a t  in all three cases ionisation is diminished by addition of the 
starch solution, whereas if compounds with the alkali mere formed, it 
would be increased in the case of ammonia and piperidine. 

The conclusion is drawn that the action of alkalis on starch in  
solution is one of ‘* solubilisation,” that is, of subdividing the granules 
of t he  colloid t o  a high degree, a t  the same time modifying them (by 
altering the optical rotatory power) and being fixed by them in a 
variable proportion. This extremely complex phenomenon is neither 
purely chemical nor purely physical, but is a n  intramolecular change. 

E. H. 

Electric Transport of Glycogen and Starch. FILIPPO 
BOTTAZZI ( A t l i  R. Accud. Lincei, 1909, [v], 18, ii, 87-90).-The 
results of the author’s experiments are not in accord with those of 
Hardy (Abstr., 1906, i, 121), according to whom glycogen and starch 
are relatively isoelectric hydrosols. 

When solutions of glycogen and starch are subjected to  a field of 
about 5 volts per cm. (0.1 milliampere), both the glycogen and starch 
move towards the anode, only traces migrating towards the cathode. 
I n  the presence of small proportions of mineral acids, alkalis, or 
neutral salts, glycogen loses its electronegafive character and under- 
goes no migration in either direction. Starch, however, behaves like 
protein or gelatin; in acid solution it migrates towards the cathode 
and in alkaline solution towards the anode, whilst in presence of 
neutral salts no migration is observed. 

Hardy’s resul ts  (Zoc. cit.) were probably obtained with glycogen less 
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pure than that employed by the author, a trace of an electrolyte 
being sufficient to prevent transport. 

A. BASKOFF (Zeitsch. physiol. 
Chem., 1909, 81, 426--453).-The lecithin-glucoses, which can be 
separated from one another by their solubilities, are unions (or only 
mixtures) of glucose with the cleavage products of lecithin, and are of 
very variable composition. Drechsel's jecorin is regarded as a similar 
material obtained from lecithin or other phosphatides. 

T. H. P. 

Lecithin-glucosee a n d  Jecor in  - 

W. D. H. 

Ether i fy ing  Action of Organic Bases. THBODORE VAN HOVE 
(Bull. Acad. TOY. Belg., 1909, 759--$72).-The author has shown that 
when a solution of quinvline hydrochloride in an alcohol is heated in a 
closed vessel, the corresponding alkyl ether is formed, and that the 
action is due to the hydrogen chloride liberated by the dissociation of 
the amine hydrochloride (Abstr., 1907, i, 173). Since the amount of 
dissociation in any given case must be proportional to the strength of 
the base, he has endeavoured to apply this method to the determination 
of the relative strengths of organic bases. 

A semi-normal solution of the amine hydrochloride in sufficient 
98.5% alcohol to form 20 C.C. was heated a t  180" during two hours. 
From the resulting product 15 C.C. were distilled off with suitable 
precautions to avoid loss of ether, and the distillate was agitated with 
three times its volume of glycerol, d known and sufficient volume of 
ether being added to cause complete separation of the ether formed, 
from the alcohol-glycerol mixture. The separated ether was then 
measured. The results are not strictly quantitative, but afford 
qualitative indications of the relative strengths of bases. 

The action of triamylamine hydrochloride on ethyl alcohol was 
examined in detail, with a view to determine the nature of the 
secondary reactions. The volatile products consisted of ethyl chloride, 
ethyl ether, and ethyl isoamyl ether, the first and third being formed 
only in small quantities. From the saline residue, ethyldiisoamylamine 
and diethylisoamylamine were obtained. T. A. H. 

Preparation of Guanidine.  CELSO ULPIANI (D.R.-P. 20943 1). 
-When dicyanodiamide is treated with aqua regia, a quantitative 
yield of guanidine nitrate is obtained. One hundred grams o€ dicyano- 
diamide are dissolved in 500 C.C. of warm water aIid treated with 
500 C.C. of concentrated hydrochloric acid and 200 C.C. of nitric acid 
(D 1.38). The mixture is evaporated at 60-65' to about one-fifth of 
its volume, when guanidine nitrate crystallises out in a pure condition. 

F. M. G. M. 

Production of  Pu t r e fac t ion  Bases. GEORGE BARGER (Zeitsch. 
physioE. Chem., 1909, 61, 188).--The putrefactive formation of 
p-hydroxyphenylethylamine from tyrosine, which is suggested by 
Ackermann (this vol., i, 619), has already been proved by Barger and 
Walpole (this vol., ii, 416). The non-putrefactive formation of 
putrescine and cadaverine in ergot, observed by RielPnder, is similar to 
the occurrence of isoamylamine and p-hydroxyphenyle thylamine in the 
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same fungus, observed by Barger and Dale (this vol., ii, 689). It is 
suggested that putrine, CllH,603N2 (Ackermann, Abstr., 1908, i, lo),  
is derived from Fischer and Abderhalden's diaminotrihydroxydodecanoic 
acid, C1,H2,0,N,, by a similar loss of carbon dioxide. 

Reduction of Amino-acids to Amino-aldehydes. CARL NEUBERG 
and E. KANSKY (Biochem. Zeitsch., 1909, 20, 450-462. Compare 
Neuberg, Abstr., 1908, i, 322 ; Fischer, ibid., i, 323)-The hydro- 
chlorides of the esters of the amino-acids were reduced in acid solution 
with sodium amalgam, and the amino-aldehydes isolated as phenyl- 
osazones and p-nitrophenylosazones ; some were oxidised with mercuric 
chloride to pyrazines. The following new substances were prepared : 
benzoyl derivatives of slminoacetaldehyde and a-aminopropionaldehyde, 
syrups, not analysed ; polymeric aminoacetaldehyde, formed by sodium 
hydroxide, (NH,*CH,*CHO), ; pyrazicne aurichloride, C,H,N,, AuCl,, 
m. p. 202' ; p-nitrophenplosaxone of a-arninops.opaldehyde, 

(from alanine), m. p. 2 7 7 O  ; 2 : 5-dimethylpyraxine aurichloride, 

m. p. 153' ; p-nitrophenylosuzone of a-aminoisovakraldehyde, 

m. p. 256-257'. The reduction of isosarine ester probably yielded 
aminolactaldehyde, but no derivatives of this could be isolated. After 
treatment with nitrous acid, glyceraldehyde could, however, be isolated 
as the p-nitrophenylosazone. G. B. 

The Next Homologues of Sarcosine and Creatine. EMIL 
GANSSER (Zeitsch. physiol. Chem., 1909, 61, 16--68).-1n order to  
facilitate the detection and isolation of the homologues of sarcosine and 
creatine, which may possibly be present among the products of the 
hydrolysis of prbteins, the preparation and properties of these sub- 
stances have been investigated. 

a-Methylaminopropionic acid crystallises with &H,O in slender, 
monoclinic prisms, sinters at 2800; and partly sublimes above 292' 
(compare Lindenberg, this Journ., 1876, i, 700); the sui'phate is a 
hygroscopic, crystalline substance, m. p. 130-1 35' ; the hydrochloride, 
C,H,O,N,HCl, forms crystalline nodules ; the platinichloride ( 2H,O) 
crystallises in yellow prisms, m. p. 202O (decomp.); the copper salt 
crystallises with 2H,O; the ethyl ester, C6Hl,0,N, is a colourless oil, 
b. p. 42-43'17 mru., D5 0.9502. a-MethylarninopropionmethyEocmide, 
NHMe-CHMe*CO*NHMe, obtained by the action of methylamine on 
ethyl a-bromopropionate, is a hygroscopic, crystalline mass, which 
solidifies at 43*2', b. p. 1 10°/8 mm. ; the platinichloride, orange-yellow 
crystals, m. p. 201' (decomp.), and ccurichboride, lemon-yellow prisms, 
m. p. 159-165', were analysed. Contrary to Lindenberg's statement 
(loc. cit.), the action of cyanamide on a-methylaminopropionic acid in 
ammoniacal solution leads to the formation of a-methylguanino- 
popionic acid Zactccm (2-imino-5-keto-3 : 4-tiimethyltetrahydrogZyoxaZine), 

>C:NH, which forms colourless crystals, sinters at about 

G. B. 

c1!iH1404N6 

C6H,N29AuC13> 

C1SH2004N69 

xLz;: 
270', m. p. 280' (decomp.) ; the crystalline hydrochloride, 

C5H,0N3,HC1, 
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has m. p. 207'; the sulphate, (C,RQON,)2,H2SO,, forms tufts of light 
downy needles, m. p. 232' (decomp.) ; the platinichloride (lH,O) 
crystallises in small, orange-red, prismatic plates, m. p. 182-1 83O 
(decomp.). 

P-MethyZaminopropionic acid, NHMe*CH,*CH,*CO,H, prepared by 
the action of a 33% solution of methylamine on P-iodopropionic acid 
at 120' under pressure, crystallises with 1H20 in colourless plates, 
ainters at 72', m. p. 99-100'; the suZphute, prismatic needles, m. p. 
1 30°, hydrochloride, colourless, prismatic needles, m. p. 105', and 
platinichloride, orange-yellow crystals, m. p. 196' (decomp.), were 
analysed ; the copper salt, (C4H,02N),Cu,6H20, crystallises in dark 
blue prisms ; the ethyl ester, C,H1302N, is a colourless oil, b. p. 58'/ 
8 mm., D5 0.9669. The acid interacts with cyanamide, yielding 
P - m.ethylguuninopropionic acid, NH :C( NH,) NMe-CH2* CH, C02H, 
which crystallises with 1H20 in colourless, compact prisms, m. p. 
201-202' (decomp.) ; the sulphate, tufts of needles decomposing at 
145', hydvochloride, colourless flakes, m. p. 1 60', and pZatinichZoride, 
small, quadratic prisms, m. p. 195' (decomp.), were analysed. The 
corresponding lactam could not be isolated, but was obtained in the 
form of salts; the hydrochloride, C,HQON3,HCl, has m. p. 228'; 
the platimichloride, (C5H90N3),,H2PtCl6,2H2O, forms long, orange, 
prismatic needles, m. p. 203O (decomp.) ; the mlt, 

crystallises in white needles, m. p. 199-200'. 
a-Methylaminobutyric acid crystallises with 1H,O in tufts of colour- 

less prisms, and commences to sublime a t  280' (compare Duvillier, 
Abstr., 1881, 87); the mercury salt, (C5Hlo0,N),Hg, forms crusts of 
colourless crystals and does not melt below 260' ; the sulphate, 

crystallises in slender needles, m. p. 199-200' ; the platinichloride 
(4H,O) crystallises in long, orange-yellow prisms, sinters at 65-70', 
m. p. 72'; the anhydrous salt sinters at 141', m. p. 150°, and decom- 
poses a t  210'; the ethyl ester, C7Hl,0,N, is a liquid, b. p. 51-52O/ 
8 mm., D'O'* 0.9348. The pkatinichlorzde of a-methylguaninobutyric acid 
lactam (compare Duvillier, Abstr., 1883, 220), 

forms dark orange-yellow crystals, m. p. 186-1 87' (decomp.). 
y-Methylaminobutyric acid may be prepared by the action of 

anhydrous methylamine on ethyl 7-chlorobutyrate (compare Tafel and 
Wassmuth, Abstr., 1907, i, 719) ; the hydrochloride forms thin plates, 
m. p. 125'; the platinichloride (2H2O) forms orange-red prisms, m. p. 
85-90'; the anhydrous salt softens at 150°, sinters at 157', m. p. 
160°, and decomposes at 202' ; the sulphate, (C,H,,02N)2,H2S04,2H,0, 
crystallises i n  colourless plates, and passes at 110" after several hours 
into the hydrogen sulphate, C,H,,0,N,H2S04, a viscid, hygroscopic mass. 
Attempts to isolate the ethyl ester were unsuccessful, since it readily 
dissociates into ethyl alcohol and l-methylpyrrolidone (compare Tafel 
and Wassmuth, loc. cit.) ; tho platinichloride of the latter substance, 
(C,H,0N),,H2PtCI,,2H20, is a pale yellow, crystalline substance. 

y-Methylguuninobutyric acid, NH:C(NH2)*NRle*[CH,]3*C02H, pre- 
pared by the action of cyanamide on y-methylarninobutyric acid, 

(C5H9ON3,HCl),,ZnC12, 

(C5H1102N)2)H2S04, 

('CHI 1°N3)2,H2P tC1,, H2° 9 
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crystallises in  crusts of small, colourless prisms, m. p. 307"; the 
crystalline hydrochloride, m. p. 11 7-1 26", sutphate, colourless prisms, 
m. p. 245-246' (decomp.), nitrate, colourless crystals, m. p. 133", and 
platinichloride, reddish-brown crystals, m. p. 190-1 91", were 
analysed. All attempts to prepare the corresponding lactam were 
unsuccessful. W. H. G. 

Preparation of Alkyleneiminosulphonates. CHEMISCHE FABRIK 
VON HEYDEN AKT.-GES. (D.R.-P. 209502).-The interaction of alde- 
hydes and aminosulphonic acids furnishes compounds having the 
general formula CHR:N*SO,R,, where R represents hydrogen or a 
carbon residue and R, a metal or salt-forming group. 

Sodium meth.ylei.leiminosulphoIzate, C H,: N*SO,Na, a crystalline 
powder, m. p. 125', charring a t  3,30°, prepared from sodium amino- 
sulphonate and forma.ldehyde, is readily soluble in water. Barium 
ethylideneiminosulphonate, prepared by the action of acetaldehyde on 
barium aminosulphonate, forms crystalline leaflets. Ammonium 
methyZerLeirIzinosulp~onate, CH,: N*S03*NH,, m. p. 185', is decomposed 
if heated above 50' in aqueous solution, These compounds are of 
therapeutic value. 

Cyanohydrins. 11. and 111. A. J. ULTBE (Rec. trav. chim., 1909, 
28, 248-256, 257-260. Compare this vol., i, 293).-The cgano- 
hydrins derived from aldehydes are, in  general, very little dissociated 
at the ordinary temperature. 

Cyanomethyl alcohol, first prepared by Henry (Abstr., 1890, 739), 
has D19 1.1039, n'," 1.41168. IF during its preparation the water is 
expelled by evaporation on a water-bath at atmospheric pressure, it 
is very liable to polymerise, becoming dark brown, Cyanomethyl 
alcohol polymerises very readily in the presence of a trace of alkali. 
a-Cyanoethyl alcohol (Gautier, Ann. Chim. Phys., 1869, [iv], 1'7, 148) 
has b. p. 90°/17 mm., D1* 0.9959, ng 1.40644 ; at 25' in  the presence 
of a trace of alkali, acetaldehyde and hydrogen cyanide combine to  the 
extent of 99.55%. a-Cyano-n-propyl alcohol has b. p. 102-103"/ 
23 mu., D15 0.9690, ng 1.41745 ; combination between aldehyde and 
hydrogen cyanide at 25' occurs to the extent of 99.54%. a-Cyano-n- 
butyl alcohol (Justin, Abstr., 1885, 137) has b. p. 210~5-111'/ 
20.5 mm., D'5'5 0.9434, 1.42285 ; combination at equilibrium 
at 25' amounts to 99.69%. a-Cyanoisobutyl alcohol (Lipp, 
Abstr., 1881, 84) has b. p. 106--106-5'/22 mm., D16 0,9453, 
n'," 1,42215 ; combination at equilibrium at 25' amounts to 99.69%. 
a-Cyano-n-heptyl alcohol (Gautier, Zoc. c i t . )  has m. p. - lo', b. p. 
143*5-144"/19 mm., D'"' 0.9099, 1~:'~ 1,43787; the extent of com- 
bination a t  equilibrium at 25' is 99.69%. Benzaldehydecyanohydrin 
cannot be purified by distillation under reduced pressure, but by 
fractional crystallisation the author has raised the m. p. to 21 .5--22" ; 
a t  25O combination a t  equilibrium amounts t o  95.87%. In  the presence 
of a trace of alkali a small quantity is converted into the acetal, 
CHPh(O.CHPh*CN),, described by StollP; (Abstr., 1902, i, 468). The 
cyanohydrin derived from furfuraldehyde could not be obtained, but 
the anilino-derivative, C,H,O*CH( NHPh).CN, was prepared in 
crystals, m. p. 74', which readily become rose-coloured. 

F. M. G. M. 
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When a mixture of equimolecular quantities of acetone and 
acetonecyanohydrin [a-cyanoisopropyl alcohol] are’ submitted to a 
current of dry hydrogen chloride and heated in a reflux apparatus for  
several hours, Urech’s diacetonecyanohydrin, 

OH*CMe,*O*CMe,*CN 
(Abstr., 1873, 59), is formed; it crystallises in needles, m. p. 
1.62-1 63O. 
a-Hydroxy-a-methyZpropyZ a-cyanopropyl ether, 

OH-CMeEt*O*CMe,.CN, 

Dicyclohexanonecyccnohydrin,, OH* C,H,,*O*C,H,,*CN, has m. p. 194’. 
long needles, m. p. 116--117O, is prepared similarly. 

E. H. 

Prussian Blue and Turnbull’s Blue. 11. ERICH RIGLLER and 
THEOPHIL STANISCH (J.pr.  Chem., 1909, [ii], 80, 153-170. Compare 
this vol., i, 142).-Solutions of ferric chloride and potassium ferro- 
cyanide, of the same concentrations as before, have been mixed in 
proportions varying between 9 : 1 and 1 : 9, and the resulting precipi- 
tates have been examined in situ by the methods previously described, 
the results being checked by an  estimation, as sulphate, of the 
potassium remaining in the solution. The results, which are expressed 
graphically, lead to the following conclusions. When x, denoting 
FeCI,/K,Fe(CN),, > 1.33, the precipitate consists entirely of insoluble 
Prussian blue, Fe4[Fe(CN),],, which is unaffected by the excess of 
ferric chloride. When x lies between 1.33 and 1.0, the solution does 
not contain any iron, and the precipitate consists of Fe,[Fe(CN),], and 
KFe”’[Pe(CN,)], containing only the latter when x = 1. 

is chauged to KFe’”[Fe(CN),] by Fe(CN), ions. When x< 1.0, the 
ratio of the non-ionisable to the ionisable iron in the precipitate is 
always unity, but that  of the ferrous to  the ferric iron increases with 
the amount of potassium ferrocyanide. The precipitate consists of 
KFe”‘[ Fe(CN),] and K,Fe”[ Fe(CN),], and the reactions which occur 
are (i) FeCl, + K,Fe(CN), = KFe”’[Fe(CN)6] + 3KC1 and (ii) FeCl, + 
2K4Fe(CN), = K2Fe”[Fe(CN),] + K,Fe(CN), + 3KC1. 

is reduced by Fe(CN)i”’ ions, and the reaction EPe”’[Fe(CN),] + 
K4Fe(CN), S K,Fe”[Fe(CN),] + K,Fe(CN), must be reversible, since 
the solution still contains Fe(CN)c’ ions when x = 0.5. It should be 
noted that the precipitate does or does not contain potassium according 
as x<or> 1-33, and also that ionisable ferrous iron is present or not 
in the precipitate according as x < or > 1 *O. 

The results are almost the same when the precipitations are effected 
in O.1N-hydrochloric acid. 

Exactly similar experiments have been performed with solutions of 
ferrous chloride and potassium ferricyanide. It has been shown pre- 
viously (Zoc. cit.) t h a t  the precipitates are always f errocyanides. When 
y, denoting FeCI,/K,Fe(CN),, >1.33, the ratio of ferrous to ferric 
iron in the precipitate is always 1.33, and that of the non-ionisable 
to the ionisable iron is 0.75. Hence the reaction is : 3K,Fe(CN),+ 
4FeC1, = KFe”Fe,”’[Fe(CN),],”” + 8KC1, and the precipitate of insoluble 

Hence 
Fe,[Fe(CN),I, 

Hence 
KFe”’[Fe(CN),] 

VOL. XCVI. l, 3 C  
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Turnbull’s blue ’,s unaffected by the excess of ferrous chloride. 
y lies between 1.33 and 1.0, the precipitate contains 

KFe” Fe”‘[ Fe( CN),];”’ 
and KFe”’[Fe(CN),]””, and consists of the latter alone when y = 1. 
When y < 1, the precipitate always consists of KFe”’[Fe(CN),], which 
is therefore unchanged by an excess of potassium ferricyanide. All 
Turnbull’s blues, the precipitates obtained from ferrous salts and 
potassium ferricyanide, contain potassium. 

The ant hors’ and Hofmann’s experiments (this vol., i, 637) are not 
comparable, since the latter deal with precipitates after atmospheric 
oxidation. c. s. 

When 

Ferrous Ferrocyanides. ERICH MULLER and W. TREADWELL 
(J. p r .  Chem., 1909, [ii], 80, 170-182. Compare preceding abstract). 
-The effects of the reactions of aqueous solutions of ferrous chloride 
and potassium or hydrogen ferrocyanide, of heating potassium ferro- 
cyanide and dilute sulphuric acid, and of heating an aqueous solution 
of hydrogen ferrocyanide, all in an atmosphere of hydrogen or carbon 
dioxide, have been examined and the precipitates analysed in situ by 
the methods already described. The results are not conclusive, but it 
appears probable that only the three ferrous f errocyanides, 

K,Fe”[ Fe( CN),], 
K,Fe,”[Fe(CN),],, and Fe,”[Fe(CN)6], can exist. The last is formed 
when an  aqueous solution of hydrogen ferrocyanide is heated until 
hydrogen cyanide ceases to be evolved. The two compounds containing 
potassium are precipitated from solutions containing potassium, ferro- 
cyanogen, and ferrous ions ; the precipitate is mainly 

when potassium ferrocyanide reacts with a large excess of ferrous 
chloride, whilst E2Fe”[Fe(CN)6] is the chief product under the con- 
verse conditions or when potassium ferrocyanide is heated with 

K,Fe,”[Fe(CN),l,, 

Om5N-sulphuric acid, c. s. 
[Stable Soluble Compounds of Organic Substances and 

Silver Double Salts.] ALBERT BUSCH (D.R.-P. 209345. Compare 
Abstr., 1907, i, 370).-The compound of hexamethylenetetramine with 
silver carbmate, 5C,H,,N,, 3Ag2C0,,15H20, can be rendered soluble 
and stable by digestion with albumen, after which hydrogen sulphide, 
ammonium sulphide, or dilute sodium chloride solutions give no 
precipitate of silver salts. 

Albumen (70 parts) is dissolved in 200 parts of water and heated 
to 40-50°, the double carbonate (30 parts) is added, and the heating 
continued a t  a lower temperature and evaporated, preferably in a 
vacuum. The product contains 7.5% of silver. F. M. G. M. 

Preparation of 2 : 6-Dichloro- and 2 : 3 : 6-Trichloro-toluene- 
4-sulphonyl Chlorides. ANILINFARBEN UND EXTRAKT-FABRIKEN 
VORM. J. R. GEIGV IN BASEL (D.R.-P. 2 l0856).-p-Toluenesulphonyl 
chloride is treated a t  70-75’ with sufficient antimony pentachloride 
to furnish 3-3 atoms of chlorine. When cool, the mass is hydrolysed 
with alkali to a mixture of the corresponding acids, or the acyl group 
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can be completely removed and the resulting mixture of 2 : 6-di- and 
2 : 3 : 6-tri-chlorotoluenes separated by fractional distillation. 

F. M. G. M. 

Sulphonation of Naphthalene. Quantitative Examination. 
P. C. J. EUWES (Rec. trav. chim., 1909, 28, 298--338)-When equi- 
molecular quantities of naphthalene and 100% sulphuric acid are heated 
for eight hours, the product at 80" consists almost wholly of the  
a-sulphonic acid. As the temperature employed rises, the proportion 
of P-acid formed increases, reaching a maximum between 150' and 1 SO', 
above which temperature considerable quantities of sulphone and di- 
sulphonic acid are produced. The amount of naphthalene remaining 
unattacked diminishes from 27% a t  80' to 6% at 161'. 

Experiments in which the duration of heating was varied show that 
the primary product of sulphonation is the a-acid, which is gradually 
transformed into the p-isomeride. Thus after thirty-five minutes at 
129' the product contains 79.1% of the a-acid, whilst after six hours 
the proportion is reduced to 45.1%. At 143' and 158O, however, con- 
ditions of equiIibrium are attained, and may be reached either by 
sulphonating naphthalene or by heating lead naphthalene-P-sulphonate 
with equivalent weights of sulphuric acid and water. 

The author accepts the explanation offered by Merz and Weith (Bey., 
1870, 3, 195) and by Friedlander and Lucht (Abstr., 1894, i, 138), tha t  
the transformation is due to the hydrolysis of the two acids into naph- 
thalene and sulphuric acid, and subsequeutl resulphouation, the a-acid 
being more stable at low, and the P-acid a t  high, temperatures. This 
view is supported by the observations that, when either acid is heated 
in a medium containing water, naphthalene is formed, and tha t  the 
P-acid is not converted into i t s  isomeride when heated with fuming 
sulphuric acid a t  1 2 9 O .  

At 129' the product of heating the P-sulphonic acid with sulphuric 
acid has not the same composition as the product of sulphonating 
naphthalene at this temperature. In  explanation of this, the author 
suggests that  at 129' the above hydrolysis is largely replaced by art 
irreversible intramolecular change of the a- into the P-acid, the change 
being effected catalytically by sulphuric acid, but inhibited when the  
latter containsa certain amount of water or the reaction product. 

The presence of water in  the sulphuric acid used for sulphonating 
naphthalene diminishes the amount of hydrocarbon attacked, and 
largely accelerates the transformation of the a-acid, equilibrium being 
reached with 96% sulphuric acid in two hours instead of the six hours 
required with 100% acid. Addition of sulphur trioxide largely increases 
the amount of sulphone formed, whilst phosphoric &oxide causes the 
production of much disulphonic acid. 

Lead and mercuric sulphates have practically no effect on the 
reaction. E. H. 

Action of Bromine on P-Methylnaphthalene in the Presence 
of Aluminium Bromide. F. BOD~OUX and FELIX TABOURY (Bull. 
Soc. chim., 1909, [iv], 5, 826-827).---In the presence of aluminium 
bromide, bromine reacts with P-methylnaphthalene, furnishing pentn- 

3 C 2  
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brorno-P-met~yZnap~thalene, C,,H,MeBr,, which forms slender, white 
needles, m. p. 285-286'. 

Doubly Linked Carbon Atoms and the Carbon Nitrogen 

is well known tha t  the single linking between the carbon and the 
nitrogen atoms is frequently easily ruptured when the group CON is i n  
the neighbourhood of an  olefinic linking. The author quotes numerous 
examples from the literature to illustrate in what circumstances such 
is the case, and the conclusions are drawn that in the combination 
C:C*N a loosening of the union between carbon and nitrogen is effected 
by an  olefinic linking, but not by the benzene double linking (centric 
linking), and also tha t  a similar loosening in the combination C:C*C*N 
is caused by olefinic or centric linkings, but in the former case only 
when the olefinic linking is present in a large group, such as cinnamyl, 
not in a smaller radicle, such as allyl. As typical examples, neurine 
in aqueous solution readily loses trimethylamine, aniline is a stable 
substance, cinnamyltrimethylammonium chloride and sodium amalgam 
yield phenylpropylene and trimethylamine, whilst trimethylallyl- 
ammonium chloride is unaffected by nascent hydrogen in either acid or 
alkaline solution. c. s. 

E. H. 

Linking. HERMANN EMDE (Arch. Pharm., 1909, 24'7, 314-332).-1t 

Doubly Linked Carbon Atoms and the Carbon Nitrogen 
Linking. 11. Cinnamylamino-compounds. HERMANN EMDE and 
MAX FRANKE (Arch. Pharm., 1909, 247, 333-350. Compare this 
vol., i, 565 and following abstracts).-Cinnamyl chloride and 10% 
alcoholic ammonia in eight days at the ordinary temperature yield 
mono- and di-cinnamylamine, whilst a t  100' in three days, according to 
Posner, the secondary and tertiary bases are the chief products. The 
authors now find tha t  the number of hydrogen atoms in  ammonia 
replaced by the cinnamyl group increases with the concentration of the 
ammonia. When cinnamyl chloride, concentrated methyl alcoholic 
ammonia, and ether are kept for fourteen days, the chief product is a 
crystalline chloride, m. p. lS9' (nitrate, m. p. 301" ; iodide, m. p. 176'), 
which is also obtained by heating cinnamyl chloride and tricinnamyl- 
amine at 100" for thirty minutes ; although the analytical data point 
to the composition C72H73N3Clz, the authors provisionally regard the 
substance as tetracinnamylammonium chloride, since it is converted by 
sodium amalgam into tricinnamylamine and phenylpropylene. 

The remainder of the paper is a description of the behaviour of 
cinnamyl chloride with different amines. With cold 33% alcoholic 
dimethylamine i t  yields dimethylamine hydrochloride, cinnamyldimethyl- 
amiiie hydrochloride, m. p. 188" (plutinichloride, C,,H30~2, H,PtCl,, 
m. p. 1 40°), and dicinnumyldinaet l~y~um~onium chloride [ platmichloride, 
(C2,H2,N),PtCI,, m. p. 192" ; cudmichloride, (C2,H2,N),CdC1,, m. p. 
161'1. With  ethereal ethylamine at O', i t  yields ethylamine hydro- 
chloride and t1.icinncLmylstl~ylarnnaoniuna chloride, m. p. 188' [platini- 
chloride, (C?9H32N)2PtCl,, m. p. 1S4"J. Wi th  triethylamine in five days 
i t  yields canriumyltrieth~lammonizcm chloride rplatinichloride, -- 

(C,,H,,N),PtC',, 
m. p. 180' ; aurichloride, (CI,H,,N)AuCI,, m. p. 107"]. With  ethereal 
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propylamine it yields dicinnamy2propylamine hydrochloride, m. p. 16 7' 
[platinichloride, (C,,H,,N),,H,PtCI,, m. p. 1 ZZ"]. With tripropylamine 
it yields cinnamyltrapropylammonium chloride [platinichloride, 

m. p. 197" ; aurichloride, m. p. 96"]. Wit.h ethereal aniline it yields 
dicinnamylaniline, m. p. 88' [platinichloride, (C,,H,,N),,H,PtCl,, m. p. 
173O decomp.]. Wi th  methylaniline, it yields a red oil, which appears t b  
be phenyldici.nnumyZmeth~lummonizcm chloride [unstable platinichloride, 
(C,,H,,N),PtCl,, m. p. 11 7" decomp.]. Wi th  dimethylaniline in four- 
teen days, i t  yiolds phenylcinnumyldirnsthylammollium chloride [ plutini- 
chloride, (Cl7H,,N),PtC1,, m. p. 177" decomp. ; cccdmichloride, 

m. p. 141.1. Wi th  quinoline in three days it yields cinnamylquinolinium 
chloride [platinichloride, (C,8H,6N),PtC16, m. p. 202' ; aurichloride, 

(C,,H,,~),PtC',~ 

(C17H2"N)2CdC14, 

m. p. 228'1. c. s. 
Doubly Linked Carbon Atoms and the Carbon Nitrogen 

Linking. 111. M e t h y l a t e d  Benzylamines .  HERMANN EMDE 
(Arch. Fhurm., 1909, 247, 351--368).-The reaction between methyl 
iodide, benzylamine, and methyl alcohol is not a convenient method 
for the preparation of methylated benzylamines, since the crystalline 
product is a difficultly separable mixture of iodides of constant 
m. p., 133.5O. Dibenzylamine, methyl alcohol, and methyl iodide 
(1 mol.) react t o  form dibenzylamine hydriodide, dibenxyldimethyl- 
ammonium iodide, m. p. 191" (plutinichloride, m. p. 208' decomp.), and 
a periodide of dibenzylmethylaruine, C,,H,4N,T,, m. p. 155'. 

Methylated benzylamines are conveniently obtained by the inter- 
action of benzyl chloride and the methylamines. The action of benzyl 
chloride on trimethylamine has been examined by Collie and Schryver 
(Trans., 1890, 57, 778), and on dimethylamine by Jackson and Wing 
(Abstr., 1887, 721). Benzyl chloride and 33% alcoholic methylamine 
, > 2  mol.) react at 0' t o  form methylamine hydrochloride, benzyl- 
methylamine, and dibenxyl~net~~~ylumine, b. p. 304-305O (cow.), which 
forms a platinichloride, m. p. 192' (decomp.), and two aurichlorides, 
C,5H17N,HAuC14, m. p. 135', and 0,0H,6N,C15Au, xn. p. 134-1 36O, 
the former being obtained by adding a concentrated solution of the 
hydrochloride to an excess of 10% gold chloride, and the latter by 
adding 10% gold chloride to a dilute solution of the hydrochloride. c. s. 

Doubly Linked Carbon Atoms and the Carbon-Nitrogen 
Linking. IV. Behaviour of Quaternary Ammonium Com- 
pounds towards Nascent Hydrogen. HERMANN EMDE (Aych. 
Phaym., 1909, 247, 369-391. Compare this vol., i, 565 and 
preceding abstracts).-The comparative stability of the systems 
C:C*K and C:C*C*N has been examined during the continuation of 
previous work. I n  addition t o  the results previously recorded, the 
author finds tha t  aqueous or dilute alcoholic solutions of cinnamyltri- 
ethylammonium chloride, cinnamyltripropylammonium chloride, dicinn- 
amyldimethylammonium chloride, phenyldicinnampImethylammonium 
chloride and tricinnamylethylammonium chloride suffer reductive 
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fission by treatment with 5% sodium amalgam, yielding phenylpropyl- 
ene and the tertiary amine, whilst benzyltrimethylammonium chloride 
in  a similar manner yields trimethy lamine and toluene. Cinnamyl- 
pyridinium chloride, cinnamylquinolinium chloride, trimethylallylam- 
monium iodide, and phenyltrimethylammonium iodide do not behave in 
a similar way by treatment with sodium amalgam. The preceding 
reductive fissions are not effected by nascent hydrogen in acid 
solution. c. s. 

Anilides and Anisidides of Aromatic Ketonic and Alde- 
hydic Acids, HANS MEYER and RICHARD TURNAU (Mon.atsh., 1909, 
30, 481-496. Compare Abstr., 1908, i, 25).-Equal weights of p-"nisi- 
dine and o-benzoylbenzoic acid, when heated together over an  oil-bath 
and subsequently over a water-bath, yielded a +-anisidide, C2,H,703N, 
which crystallises in colourless needles, m. p. 198' ; this substance can 
be titrated directly with 10% potassium hydroxide, and when treated 
with phenylhydrazine its anisidine residue is replaced by the  phenyl- 
hydrazine with the formation of the phenylhydrazone of o-benzoyl- 
benzoic acid, m. p. 168" (compare Abstr., 1885, 797, 1905, i, 133). 
The +-anisidide is converted into the true anisidide, 

C,H,Bz*CO*NH*C,H,*OMe, 
by gently boiling for twenty mioutes with twenty times its weight of 
acetic anhydride ; this substance crystallises in colourless needles, 
m. p. 204'; it is neutral t o  pot'assium hydroxide, and no longer reacts 
with phenylhydrazine. 

A 70% yield of pmethoxybenzoylbenzoic acid was obtained by heat- 
ing a solution of phthalic anhydride and anisole in  nitrobenzene with 
aluminium chloride ; its m. p., 148", is rather higher than tha t  quoted 
by Nourisson (Abstr., 1886, 1029). It yields two isomeric methyl 
derivatives ; the meth,yl ester, ~O,Me*C,H,*CO*C,H,*OMe, m. p. 63O, 
is obtained by the action of methyl sulphate on p-hgdroxybenzoyl- 
benzoic acid ; the isomeric compound of the constitution 

OMe*C,H,*C( OXe)<zf>CO, 
obtained by the action of thionyl chloride on p-methoxybenzoylbenzoic 
acid, has m. p. 84'. The study of the reaction between anisidine and 
anisoylbenzoic acid was commenced, but has not yet been brought t o  a 
satisfactory conclusion. 

The $-anilide of opianic acid described by Liebermann is converted 
into the true anilide, C,,H,,O,N, by boiling with excess of acetic 
anhydride; it crystallises in leaflets, m. p. 179'; when heated with 
phenylhydrazine it is converted into the hydrazone of opianic acid, 
C22H2103N3, pale yellow needles, m. p. 204". The $-anilide of opianic 
acid is reduced by zinc and acetic acid to a compound, Cl6Hl5O3N, 
which forms slender needles, m. p. 141'. 

Meconine and aniline heated together in presence of aniline hydro- 
chloride do not yield the $-anilide of opianic acid, but give instead 
met~~Znormeconi'~eaniZide, C16H1R04N, which contains one methyl group 

2>NPh; it forms less, and has the constitution I I 
CH--- CH:$I*CH 
C (OMe) C (OH) : C-CO 
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colourless, glistening leaflets, m. p. 164' ; its acetyl derivative forms 
slender needles, m. p. 161'. 

The anilide of meconine, when heated with aniline and aniline 
hydrochloride, also yields methylnorrneconine anilide ; the latter com- 
pound does not react with methyl sulphate. P. H. 

Preparation of Nitro-1 : 8-naphthasultamsulphonic Acid and 
2 : 4-Dinitro-1 : 8-naphthasultarn. FAFBENFABRIEEN VORM. FRIEDR. 
BAYER & Go. (D.R.-P. 210222).-When 1 : S-naphthasultam-2 : 4-disul- 
phonic acid is treated at 75-80' with nitric acid (D 1*2), either one or 
both the sulphonic groups are replaced by a nitro-group. I n  the presence 
of 50% sulphuric acid, the mono- or di-nitro-compound is formed, 
according to the amount of nitric acid employed ; whilst in the absence 
of sulphuric acid, but with a greatly increased quantity of nitric acid, 
the dinitro-compound alone is obtained. 

Sodium nitro-1 : 8-naphthasultamsulphonata is a crystalline, yellow 
powder, which dyes wool a yelIom colour. 2 : 4-Dinitro-1 : &naphtha- 
sultam, m. p. 262O (with decornp.), is a deep yellow powder, which 
forms a salt when dissolved in sodium carbonate or hydroxide; it also 
dissolves readily in hot alcohol, but only sparingly in the cold solvent 
or in water. F. M. G. M. 

4 :5-Dinitro-l:2-catechol Methylene Ether. [4 : 5-Dinitro-l : 2 
methylenedioxybenzene.] EFISIO MAMELI (Gazzetta, 1909, 39, ii, 
172--186).-The author describes the methods by which he has 
established the constitution of dinitromethylenedioxybenzene (compare 
Abstr., 1906, i, 743), which is of especial interest as it forms the final 
product of the energetic nitration of compounds containing the 
methylenedioxy benzene grouping, even when the positions occupied by 
the nitro-groups are previously filled by carboxyl groups, or by lateral 
chains. The formation of this dinitro-compound hence serves as a, 
test for such grouping, which occurs in many natural products. 

The formation of dinitromethylenedioxybenzene from piperonylic 
acid (compare Jobst and Eesse, Abstr., 1878, 733; Mameli, 1904, 
i, '743) takes place in three stages, as follows : 
CH2:O2:C6H3*CO2H -+ CH2:02:C,H2(N0,) *C02K --+ 

CH,:O,:C,H;NO, -+ CE,:0,:C,H,(N02)2 ; 
each of these stages has been realised by the author. 

That one of the nitro-groups in dinitromethylenedioxybenzene 
occupies the 4-position with respect to the methylenedioxp-group is 
shown by the formation of this compound from nitropiperonylic acid 
and nitromethylenedioxybenzene. That the second nitro-group is in 
the o-position to the first is shown by the formation from an alcoholic 
solution of dinitromethylenedioxybenzene, by the  action of gaseous 
ammonia, of a nitroaminomethylenedioxybenzene, which, by reduction 
with zinc and acetic acid and condensation of the reduction prodnct 
with phenanthraquinone, yields the corresponding phenszine. That 
this second nitro-group occupies the 5- and not the 3-position is shown 
by diazotisiag the nitroaminometbylenedioxybenzene and replacing 
the diazo-group by cyanogen, the compound thus obtained being 
identical with that obtained by dehydrating the oxime of 2-nitro-4 : 5- 
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methylenedioxybenzaldehyde. The two nitro-groups in dinitromethyl- 
enedioxybenzene are hence in the 4- and 5-positions with respect to  the 
met hy lenedioxy-group. 

CH,:O2:C!H2(NO2)'NH,, 
crystallises in  shining, red laminae, or tufts of acicular crystals, 
m. p. 199'. The phenazine obtained from the corresponding diamino- 
compound, CH,:O,:C,H,:N,(C,,H,), forms a dark yellow, crystalline 
powder, m. p. 305', which sublimes in slender, gdden-yellow needles, 
and dissolves in sulphuric acid, giving a reddish-violet coloration. 

4 - Nitro - 5 - arninomethylenedioxybenzene, 

T. H. P. 

Preparation of Phthalimidocatechol Ethers. FARBENFABRIKEN 
VORM. FRIEDR. BAYER & Co. (D,R.-P. 209962).-PhthacZimidoaacetyZ- 
veratrole, m. p. 202", white powder insoluble in alcohol, is obtained by 
heating together on the water-bath equal weights of veratrole, 
phthalylglycyl chloride, and aluminium chloride. The mixture is 
treated successively with water and dilute hydrochloric acid, the 
unchanged veratrole removed in a current of steam, and the residue 
purified by extraction with alcohol. 

a-Phthaliwidopropionyl chloride, white crystals, m. p. 7 lo, is pro- 
duced by treating dry a-phthalimidopropionic acid, m. p. 160" 
(phthalyl-a-alanin), with phosphorus pentachloride on the water-bath 
until a solution is obtained; the phosphoryl chloride is distilled off in 
a vacuum, and the product crystallised from petroleum. The foregoing 
acid chloride is fused on the water-bath with an equal weight of 
veratrole, 'and, after cooling, the same quantity of aluminium chloride 
introduced. 
a- Phthulimidopropionylveratrole, white powder, m. p. 2 12", is isolated 

in a manner similar t o  that employed for i ts  lower homologue. 
P-Phthalimido3rropionylue~*~trole, colourless needles, m. p. 175", is 

prepared in  the same way from P-phthalimidopropionyl chloride. 
F. M. G. M. 

Homocatechol and its Methyl Ethers. 0. DE VRIES (Rec. trav. 
chim., 1909, 28, 276-297).-Homocatechol, prepared from creosol by 
Stoermer's method (Abstr., 1908, i, 190), has m. p. 65" (Bdhal and 
Desvignes give 51", Abstr., 1892, 1312 ; Cousin gives 49-50', Abstr., 
1899, i, 346), D;!.: 1.1567, D13'6 1.128'7, nL3'6 1.5373, ng'6 1.5425, 
nL3'6 1.5560, n, 1.5678. 

By cooling in liquid air, creoaol has been solidified in large, colourless 
prisms, m. p. 5.5' (thermometer in liquid). At the ordinary tempera- 
ture  it is a colourless oil, DZ 1.0951 (Perkin, Trans., 1896, 69, 1185, 
gives 14886), DE:: 1.0867, Di5 1.0919, 1.0789, ni5 1.5303, 
ng 1.5353, n: 1.5483, n: 1.5596, nLg.6 1.5237, n$.6 1.5288, ni8'6 1.5418, 
n2"j 1.5530. 

Creokol picrate forms orange-yellow needles, m. p. 112' (corr.) 
(Goedike, Abstr., 1894, i, 119, and Bamberger and Vischner, Abstr., 
1901, i ,  220, give m. p. 96'). 

For nz-ni tro-p-cresol, an  intermediate compound in the synthesis 
of isocreosol by Brasch and Freyss' method (Abstr., 1891, 1831), 
llie author finds m. p. 32.5' (corr.), b. p. 114.5"/7*5 mm., 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
09

. D
ow

nl
oa

de
d 

on
 2

9/
10

/2
01

4 
07

:4
8:

37
. 

View Article Online

http://dx.doi.org/10.1039/ca9099600689


ORGANIC CHEMISTRY. 713 

125"/22 mm., whilst Hofmann and Miller (Abstr., 1881, 592) gave 
m. p. 33", Noelting and Wild (Abstr., 1885, 973) 33.5", Brasch and 
Freyss 36.5' (non-corr.) and Upson (Abstr., 1904, i, 734) 34". The 
author's specimen was purified through the  sodium salt, which was 
recrystallised from alcohol. The substance has D;!:: 14489,  
D:s'6 1.2399, nt5 1.5720, n2,5 1.5828, ni8'G 1.5657, nE'6 15763.  

The methyl ether, hitherto only obtained as an  oil, forms beautiful 
large crystals, m. p. 8.5' (corr. thermometer in substance), b. p. 
159"/15 mm, Di: 1.2059, D:5 1.2025, n$ 1.5458, nz 1.5536, PA: 1.5737. 
The observed m. p. of isocreosol is 35-5' (corr.), whilst Perkin gave 
37-39' (Zoc. c i t . ) .  isoCreosol has D:!:: 1.0820, D:8'6 1.0742 
n38'6 C d  1*5919, ng'6 1.5269, nT'6 1.5396, ng'6 1.5504. isoCreoso1 picrate 
forms crystals, m. p. 87.5". 

Homoveratrole, hitherto obtained only as an  oil, forms large, colour- 
lees prisms, m. p. 21' (corr. thermometer in substance), D:: 1.0540 
(Perkin gave 1.0525), DF 1.0509, n? 1.5209, ng 1.5257, 1.5383, 
ng 1.5493. 

Comparison of the physical constants obtained for homocatechol, 
creosol, isocreosol, and homoveratrole shows that, on the  whole, they are 
in accordance with the general rules. As found generally by Briihl 
(Trans., 1907,91,  115), there is a small exaltation of the observed over 
the calculated refractive indices and dispersive powers. The exaltations 
of the dispersive powers f o r  the hydroxy- and methoxy-groups are 
approximately the same as those found in other phenols. E. H. 

Tannin Methyl Ether. JOSEF HERZIG and V. RENNER (Monatsh., 
1909, 30, 543-554. Compare Herzig and Tscherne, Abstr., 1905, i, 
354).-Since tannin methyl ether is an  amorphous substance, its 
degree of purity is determined better by a methoxyl estimation 
than  by ultimate analysis. Tannin methyl ether is practically un- 
affected by further treatment with diazomethane, and also by a 
mixture of boiling glacial acetic acid, zinc, sodium acetate, and acetic 
anhydride. Its decomposition by 10% potassium hydroxide is 
slow, and the undissolved portion, after five to six hours' treatment, 
possesses the same properties as  the original substance. It appears 
very probable, therefore, that, tannin methyl ether either is a n  in- 
dividual substance or consists of substances which have not only 
nearly the same composition, but also contain the same number of 
substituted hydroxyl groups. The authors retain this opinion despite 
the fact that  the rotation of tannin methyl ether varies greatly 
according to the treatment i t  receives. 

The decomposition of tannin methyl ether by potassium hydroxide with 
the production of gallic acid di- and tri- methyl ethers has been examined 
by Herzig and Tscherne (Zoc. cit .) .  The authors h a m  repeated the 
experiments, using 10% potassium hydroxide, and confirm the previous 
results. They show also that the ethers are stable to the  potassium 
hydroxide, and tha t  no other decomposition product can be detected. 

From the two constitutions proposed by Nierenstein for the two 
constituents which he claims to be present in commercial tannin, it 
appears probable that tannin methyl ether is a pentamethoxy-derivative 
of either or of both constituents. 0. s. 
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Cholesterol. IV. J. B~AUTHNER (Monatsh., 1909, 30, 635-647. 
Compare Abstr., 1907, i, 92l).-Windaus's claim that the con- 
stitution of \CI-cholestene differs from that of cholestene only in a 
shifting of the olefinic linking from the ultimate to the penultimate 
pair of carbon atoms in the side-chain is untenable, since the two 
unsaturated hydrocarbons yield, by the addition of hydrogen, isomeric 
and not identical saturated hydrocarbons, cholestane and rC/-cholestane. 
The existence of these two isomeric saturated hydrocarbons, one of 
which is obtained directly, and the other indirectly, from cholestene, 
does not harmonise with the theory of a terminal methylene group in 
cholestene, and gives rise to the question, which still awaits an answer, 
whether cholestene really has a constitution similar t o  that  of 
cholesterol. 

Choleshne, C27H46, m. p. B O O ,  obtained by passing hydrogen for 
fifty to seventy hours through an  ethereal solution of cholestene 
in the presence of platinum-black, crystallises in leaflets and has 
[.ID + 24.42" in chloroform. ~,!+Chohtane, C2tH46, m. p. 69-70', 
obtained in a similar manner from $-cholestene, crystallises in needles, 
and has [a]; + 25.45Oin chloroform. A mixture of equal weights of the 
two hydrocarbons has m. p. 50-5 1". ChEorocholestane, C,7H,,Cl, 
m. p. 115--116O, obtained in a similar way from cholesteryl chloride, 
has [a], + 29-49" in chloroform and 24.22" in benzene. The halogen is 
firmly retained, and is practically unattacked by fourteen hours' 
boiling with zinc dust and zinc acetate in glacial acetic acid or by 
boiling solutions of sodium methoxide and sodium amyl oxide. 
Chlorocholestane is reduced, however, to cholestane by sodium and 
boiling amyl alcohol. 

neocholestene, C27H44, m. .p 69", [a]D +64*07, is an  unsaturated 
hydrocarbon obtained by boilmg chlorocholestane with quinoline for 
one to  two hours. It forms a dilrromide, C27H44Br2, m. p. 125", 
[a]? + 75*2'i0, and is reduced in ethereal solution by hydrogen and 
platinum-black to cholestane, thus proving that neocholestene and 
cholestene differ only in the position of the double linking. C. S. 

Saturated a-Hydroxy-P-alkyloxy-derivatives of Aromatic 
Oleflnes with Propenyl Chains. EFISIO MAMELI (Gazzetta, 1909, 
39, ii, 154--165).-The author has studied the action of alkali 
alkyloxides on P-bromo-a-hydroxydihydro-derivatives of the following 
aromatic compounds containing the propenyl group, in order to 
ascertain whether the corresponding a-hydroxy-P-alkyloxy-derivatives 
are obtained : propenylbenzene, anethole, i~osafrole, asarone, and 
isoapiole. The results show the possibility of the formation of certain 
a-hydroxy-P-alkyloxy-derivatives of the type OH*CLIR-CHMe*OMe, 
substitution of the bromine in the P-position by the alkyloxy-group 
failing only when the latter is met by steric hindrance within the 
molecule ; this is the case with the /I-bromo-a-hydroxy-derivatives of 
bromo~8osafrole and bromoisoapiole. 

[With EDOARDO BROCCA. 1-P-Bromo-a-hydroxy-a-phenylpropane, 
OH*CHPh*CHMeBr, 

prepared from phenylethylcarbinol according to the scheme : 
OHOCHPhEt -+ CHPhZCHMe -+ 

CHPhBrGHMeBr -+ OH*CHPh*CHMeBr, 
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is a greenish-yellow, oily liquid, b. p. i26-l2g0/45 mm., with an 
extremely irritating odour. 

a-llydroxy-P-methox y-a-pheny Zpropane, OH. CHPh CHMe-OMe, pre- 
pared by the action of sodium methoxide on p-bromo-a-hydroxy-a- 
phenylpropane, is a colourless oil, b. p. 145-147°/70--80 mm. 

[With CESARE B1a~~~1.]-a-Hydroxy-/3-methoxyd&ydroanethoZ~, 
OMe*C,H;CH(OH)*CHMe*OMe, 

prepared by the action of sodium methoxide on the hydroxy-bromide, 
OMe*C,H,*CH(OH)*CHMeBr (compare Horing, Abstr., 1906, i, 951), 
is an oily liquid, b. p. 171-175°/65-70 mm. 

[With RAIMONDO Bo~u.1-@-Bromo-a-hydroxydihydroisosafrole, in 
ethereal solution at Oo, absorbs hydrogen chloride, forming a mixture 
of chloro- and bromo-derivatives from which no definite product could 
be separated. I n  ethereal solution, it also combines slowly with 
sodium, but yields no definite compound. It reacts vigorously with 
concentrated nitric acid, giving a resinous mixture of nitro-derivatives. 
When treated with sodium methoxide, i t  yields a-hydroxy-P-niethoxy- 
dihydroisosufrole, CH,:O,:C,H,*CH(OH)*CHMe*OMe, as a colourless 
oil, b. p. 182-185°/10-20 mm., D17 1.19;  the corresponding acetyl 
derivative, CH,:O,:C,H,*CH(OAc)*CHMe*OMe, is a colourless oil, 
b. p. 200-205°/10-20 mm. T. H. P. 

A c t i o n  of Benzene and Aluminium Chloride on the Chlorides 
of Acetylated Hydroxy-acids. RICHARD ANSCHUTZ and PAUL 
FORSTER (Annalen, 1909, 368, 89-94. Compare Anschutz, Abstr., 
1906, i, 516).-It was thought possible that benzoylcarbinyl acetate 
would be obtained by acting on a solution of acetylglycollyl chloride 
(acetoxyacetyl chloride) in benzene with aluminium chloride, but 
although this compound is probably formed, it must be decom- 
posed at once by the hydrogen chloride, yielding benzoylcarbinol 
and acetyl chloride, which latter substance reacts with benzene under 
the influence of the aluminium chloride, forming acetophenoue. 

Acetylmandelyl chloride, when similarly treated, does not yield 
benzoin acetate, but triphenylvinyl alcohol, which probably owes its 
formation to the following series of reactions : 

O A c * C H P h * C O C l ~ ~  OAc*CI€Ph*COPh + HC1-+ 
CHPhC1-COPh + Me*CO,H. 

CHPhC1-COPh 9 CPh,:CPh*OH + HCl. 
This explanation receives support from the fact that triphenylvinyl 
alcohol is readily obtained by the action of aluminium chloride on a 
solution of desyl chloride in benzene. W. H. G .  

Benzoyl Iodide and its Relat ion towards Simple Ethers.  
NICOLAI M. KTJNER (S. Rugs. Phys. Chem. Soc., 1909, 41, 651-659).- 
The interaction of benzoyl chloride and the compound of magnesium 
iodide with ether yields 45% of the .quantity of benzoyl iodide 
calculated from the equation : MgI, + 2Ph*CoCl= MgC1, + 2Ph.COI. 
The amount of ethyl benzoate formed at the same time is 26.6% of the 
quantity calculated on the assumption that the reaction proceeds 
according to Blaise's scheme (Abstr., 1905, i, 111). Benzoyl iodide 
(compare Liebig and Wohler, AnmZen, 1832, 266) forms acicular 
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crystals, m. p. + 3'. A t  the ordinary temperature it is slowly but  
completely decomposed by water, or by an  alkali carbonate or hydroxide. 
Concentrated ammonia solution acts on it very readily, yielding 
ammonium benzoate and benzamide. I n  absence of a magnesium salt 
it reacts readily with ethers according to the equation : Ph*COI+ 
R*O*R == RI  + Ph*CO,R. With  mixed ethers, both iodides are formed, 
but mainly the one with the smaller radicle. Thus, of the two possihle 
wactions with ethyl isoamyl ether, Ph*COI + Et*O*C,K,, = Ph.CO,Et + 
C,H,,T and Ph-COI + Et*O*C,H,, = Ph*CO,*C!,H,, + Etl, the second 
predominates. The same two reactions occur when ethyl isoamyl ether 
is treated with benzopl chloride and potassium iodide, the predominat- 
ing one being tha t  in  which ethyl iodide and isoamyl benzoate are 
formed. T. H. P. 

Preparation of Acids and Amides by the Action of 
Ammonium Su lph ide  on Aliphatic Aromatic Ketones. CONRAD 
WILLGERODT (J. pr. Chem., 1909, [ii], 80,183-191).--The paper gives 
an  account of the amides and acids obtained since 1887 by the author's 
method of heating aliphatic aromatic ketones and yellow ammonium 
sulphide at a high temperature. 

a-Naphthyl methyl ketonc.. 210-230" a-Naphthylacetamide ...... 

Cymyl methyl ,) 270-300 Cymylacetamide ............... 123 
$-Cumyl methyl ,) 260-280 t,b-Cumylacetamide ............ 174 
Mesityl methyl 7 ,  260-280 Mesitylacetamide.. ............. 208 

as-m-Xylyl isopropyl ), 235-240 ns-?i~-Xylylisobutyramide ... 120 

as-o-Cymyl methyl ), 250 as-o-Cymylacetzmide ......... 112 
8-Naphthyl methyl , , 220-225 8-Naphthylacetamide.. ...... 200 

7 7  ethyl ,) 250-260 B-Naphthylpropionamide ... 168 
p-Tolyl methyl Y ,  250 p-Tolylacetamide.. ............. 185 

ketone ....................... 250-270 2-Bromo-5-tolylacetamide ... 168 

ketone ........................ 250-270 4-Bromo-3-tolylacetamide ... 152 

ketone .................... 250-270 2-Chloro-5-tolylacetamide ... 162 

ketone ........................ 250-270 4-Chloro-3-tolylacetamide ... 141 

Ketone. Temp. Product. M. p. 
- 

- a-Naphthylpropionamide ... 140" 
- a-Naphthylbutyramide 160 

as-m-Xylyl methyl ,, - as-m-Xylylacetamide ........ 183 

7 7  ethyl 7 1  

7 7  ProPYl 7 2  ...... 

- - as-m-Xylylbutyramide ...... 123-124 
- - as-m-Xylylpropionamide . . 107 

- - p-Xylylbutyramide ............ 125 

2-Bromo-5-tolyl methyl 

4-Bromo- 3- tolyl methyl 

2-Chloro-5-tolyl methyl 

4 - Chloro - 3 - tolyl methyl 

c. s. 
Preparation of Acids and Amides from Phenyl Alkyl 

Ketones by means of Yellow Ammonium Sulphide. CONRAD 
WILLGERODT and FRANZ HUBERT MERK (J. pr. Chem., 1909, [ii], 80, 
192-200).-The authors find tha t  the best conditions for the prepara- 
tion of amides from ketones (preceding abstract) are to heat the 
ketone and yellow ammonium sulphide solution, in the proportion 
1 : 5, for five to six hours a t  200-220' in sealed glass tubes; the 
yellow ammonium sulphide solution is prepared by saturating con- 
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centrated ammonium hydroxide with hydrogen sulphide and dissolving 
1 gram of sulphur per each 10 grams of the resulting liquid. When 
ammonium sulphide prepared from hydrogen sulphide and alcoholic 
ammonia is used, the reaction takes a somewhat different course, and 
hydrocarbons and arylthiophens are produced in addition to amides 
and acids. With regard to the limits within which the Willgerodt 
reaction is applicable, experiments on the ketones Ph*CO*R, where R 
is Me, Et ,  PP, PrP, C,H9 ( i s o ) ,  c6H13, and C15HB1, show tha t  the 
yield of amide and acid decreasss as  the molecular weight of R 
increases. Thus phenyl methyl ketone gives 49.6% of phenylacet- 
amide and 13.5% of phenylacetic acid, phanyl hexyl ketone gives 25% 
of heptoamide and no acid, whilst phenyl pentadecyl ketone yields 
neither amide nor acid of the same carbon content as the original 
ketone. c. s. 

Preparation of o-Nitro-derivatives of Nitriles. KALLE & Go. 
(D.R.-P. 210563).-\Vhen o-nitrophenylpyruvic acid (10.5 parts) is 
dissolved i n  100 parts of water and treated successively with a 10% 
solution of nitric acid (36.5 parts) and a concentrated solution contain- 
ing 3.6 parts of sodium nitrits, o-nitrobenzonitrile slowly crystallises 
out. F. M. G. M. 

Action of Silver Cyanide on Acetoxycarboxylic Chlorides. 
RICHARD ANSCHUTZ (Annulen, 1909, 368, 76-88).-An investigation 
on the  transformation of acetoxycarboxylic chlorides into ni txiles of 
a-ketocarboxylic acids. 

[With RUDOLF BdCK~~.]-Acetoxpphen ylpyruvonitrile, 
OA c*CHPh*CO.CN, 

is formed by heating acetylmandelyl chloride with silver cyanide a t  
120' for 2-3 hours ; i t  crystallises in tufts of long, colourless needles, 
m. p. 52-5', b. p. 150-151'/10 mm., and is converted by fuming 
hydrochloric acid into mandelic acid. 

[With REINHOLD CLAUS.] - o-hetoxyphenylg!yoxylonit?.ile, 
OAc-C,H,* CO*CN, 

similarly prepared from acetylsalicylyl chloride, crystallises in  long, 
stout plates, m. p. 111-112', b. p. 149-151'/14 mm. ; measurements 
of the monoclinic crystals are given. It is converted by concentrated 
sulphuric acid or a solution of hydrochloric acid in glacial acetic acid 
into the corresponding amide, OAc*C,H,*CO*CO*NH,, which crys- 
tallises in hard, small, white prisms, m. p. 170' (decornp.). 

o-Acetoxyphenylglyoxylic acid, OAc.C,H,*CO*UO,H, cannot be ob- 
tained by treating the amide just described with nitrous acid, but 
is prepared by acting on this substance for several days with 38% 
hydrochloric acid at a temperature not above 15'; i t  crystallises 
with 1H,O in fern-like aggregates of long, flat, colourless needles, 
m. p. 101-106°; the water is eliminated a t  90°, yielding the 
anhydrous acid, m. p. 134*5-135-5'. It is probable that the hydrated 
acid has the formula OAc-C,H,*C(OH),*CO,H. The silver, C,,H70,Ag, 
and aodium, C,,H,O,Na, salts are amorphous, white substances. The 
methyl ester, C,lH,o05, crystallises i n  white leaflets, m. p. 109-110°, 
Attempts t o  obtain the lactone by heating the  acid were unsuccessful. 

W. H. G. 
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Refractometric Researches. JOHAN F. EYKMAN (Chem. Wee&- 
blad, 1909, 6, 699-?12. Compare Abstr., 1908, ii, I).-The refracto- 
metric constants of the following substances for the hydrogen and 
helium spectrum have been determined : cyclohexane, cyclohexene, 
bromocyclohexane, 1 : 2-dibromocyclohexane, ethyl malonate, ethyl 
ethane te tracarboxyla te, ethyl A2-cyclopen tene rn alonate, ethyl A2- cy clo- 
hexenemalonate, ethyl cyclohexylmalonate, cyclohexanecarboxylic acid, 
cydopentylacetic acid, heptoic acid, cyclohexylacetic acid, cyclopentene- 
acetic acid, and cyclohexeneacetic acid. 

Ethyl A2-cyclohexenerncclonute, C13H2004, prepared by condensing 
ethyl disodiomalonate with dibromocydohexene, has b. p. 128'/2 mm. 

A2-cycloHexenemulonic acid, m. p. about 165O, loses carbon dioxide 
at this temperature, and yields A2-cyclohexenewcetic mid, C,H,,O,, 
m. p. 11-12', b. p. 135-136"/14 mm., 120'15 mm. Its luctone has 
b. p. about 25O0/760 mm., 143'/22 mm. The amide has m. p. 
147-148". Both acids readily decolorise an  acetic acid solution of 
bromine and a n  alkaline solution of permanganate. The refracto- 
metric results accord with the A2-structure : /-\CH( CO,R),. 

Bromocyclohexane and ethyl sodiomalonate yield ethyl cyclohexyl- 
rnalonate, C,,H,,O,, b. p. 13 1-133"/16 mm. cycloHexylmuZonic acid 
has m. p. about 180' (decomp.) (compare Wallacli, Abstr., 1907, 
i, 617). 

Ethyl cyclopentenemalonate, prepared from chlorocyclopenteue (com- 
pare Kraemer and Spilker, Abstr., 1896, i, '189) and ethyl sodio- 
malonate, has b. p. 141°/16 mm. cycloPentenemaEonic acid has m. p. 
about 150' (decomp.), and, on distillation under diminished pressure, 
yields cyclopenteneacetic cccid, C,H7-CH2*C0,H, b. p. 93-94O/about 
2.5 mm., m. p. -19", which decolorises alkaline permanganate 
instantly, and combines with bromine in acetic acid solution to  
form a bromolactone, m. p. 76". The ccmide of cyclopenteneacetic 
acid has m. p. 131-132'. The constitution of the acid is probably 

\=/ 

CH,-$!H, 
CO,H*CH,*CH<CH : c~ . cycZoPentylacetic acid, C7H1202, prepared 

by reducing cyclopenteneacetic acid with nickel and hydrogen at 
170--175O, forms large leaflets, m. p. 13--14O, b. p. 133-134"/23 mm. 
(Verwey, Abstr., 1896, i, 671, gives b. p. 139-140°/26 mm.). It does 
not decolorise either bromine 01- alkaline permanganate. 

Dibromocyclohexene reacts with two molecules of ethyl sodiomalonate 
to form cyctohexene and ethyl ethanetetracarboxylate, and not a cyclo- 
hexanedimalonic ester. A, J. W. 

BADISCHE 
ANILIN- & SODA-FABBIK (D.R.-P. 210644).-By the action of ethylene- 
trihalides (trichloroethyhne, &c. ) on the salts of thiolbenzoic acid and 
its homologues, compounds of the following type are obtained : 

SNe*R*CO,R, + CHCl:CCI, -+ CCI,:CH~S*R*CO,R, + MeC1, 
R being a simple or substituted benzene or naphthalene residue, R, 
a metal, alkyl, o r  aryl group. The new substances are readily soluble 
in  benzene or alcohol, but only sparingly so in  petroleum or water. 

o-Dichlorovi~~ylthiolbenxoic acid, CO,H*C,H,*S*CH:CCl,, forms 

Preparation of Derivatives of Thiolbenzoic Acid. 
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colourless crystals, m. p. 173O; its ethyl ester is a brown, viscous oil. 
o- DicUoro-pbromouinylthiolbernzoic acid forms colourless crystals, 
m. p. 188'. o-Dich1oi.o-m-ethoxyvirtylthiolbenzoic ucid has m. p. 155'. 
I-w-I)ichZoroviny2thioZ-2-naphthoic acid is a yellow, crystalline powder, 
m. p. 174-1 75'. w-Dibromovinylt?~ioZbenxoic ucid is a colourless, 
crystalline powder, m. p. 181O. F. M. G.  M. 

Salts of Phenylthioglycollic [Thiolphenylacetic] Acid. 
NICOLA PARRAVANO and G. TOMMASI (Gazzetta, 1909, 39, ii, 60-64).- 
Thiolphenylacetic acid (compare Ulpiani and Ciancnrelli, Abstr., 1904, 
i, 162) may be prepared by heating together mandelonitrile and 
a solution of hydrogen chloride saturated at Oo, in a sealed tube at 
120-130'. 

In aqueous solution the sodium salt has a molecular weight equal to 
one-half the calculated value, so that it undergoes dissociation into 
SH*CHPh*CO, and Na. This aqueous solutibn dissolves the carbonates 
or hydroxides of cadmium, bismuth, copper, nickel, and cobalt ; these 
metals cannot be detected in the liquids by the ordinary reagents. 
The cobalt compound, C,6H,20,S2CoNa2,2H20, was obtained crystal- 
line, and was found to have a molecular weight one-third of the 
calculated value in aqueous solution. It behaves, therefore, as the 
normally-dissociated sodium salt of cobaltothiophenylacetic acid, 
CO,H*CHPh*S*Co*S*CHPh*CO,H, a conclusion supported by con- 
ductivity measurements of the solution. T. H. P. 

Disengagement of the Formyl G r o u p  f r o m  Cer t a in  Aromatic 
Aldehydes. CURIO M. MUNDICI (Gaxxetta, 1909, 39, ii, 123-133). 
-When treated with hydrochloric acid, /I-hydroxynaphthaldehyde 
readily loses the formyl group, but with chlorine or nitric acid it gives 
only substituted P-naphthols. When, however, its bispyrazolone 
derivative is boiled with dilute acid or alcohol, decomposition into 
P-naphthol and methylenebispyrazolone takes place (compare Betti and 
Mundici, Abstr., 1907, i, 322). P-Methoxynaphthaldehyde exhibits 
similar behaviour, although to a less degree; with nitric acid it gives 
the methyl ether of a nitro-P-naphthol and a nitroaldehyde, and with 
phenylmethylpyrazolone the bispyrazolone compound, decomposition of 
the latter with formation of methylene derivative only occurring on 
heating with dilute acid or in a sealed tube with alcohol. With 
phenylmethylpyrazolone, 2 : 4 : 6-trihydroxybenzaldehyde behaves in 
the cold like P-hydroxynaphthaldehyde, whilst 2 : 4 : 6-trimethoxy- 
benzaldehy de gives a bispyrazolone derivative, which is readily 
resolved into trimetbylphloroglucinol and methylpyrazolone by dilute 
acids. 

The instability of the aldehyde group in P-hydroxynaphthaldehyde 
is hence not peculiar to the naphtholic derivative, but is inherent t o  
the nature and position of the substituents. 

The action of chlorine on P-hydroxynaphthaldehyde yields the 
tetrachloro-/3-ketohydronaphthol obtained by Zincke (Abstr., 1889, 
265) by the action of chlorine on P-naphthol in  acetic acid solution. 
The action of nitric acid gives 1 : 6-dinitro-P-naphthol. 

An improved method is given for the preparation of /3-methoxy- 
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naphthaldehyde (compare Rousset, Abstr., 1898, i, 591). The action 
of nitric acid on this compound yields : (i) a nitro-P-methoxynaphth- 
aldehyde, C,,H,O,N, which forms crystals, m. p. 174' : its constitution 
was not determined ; (2) the methyl ether of 1-nitro-P-naphthol, 
C,,H,O,N, which crystallises from benzene in lemon-yellow plates, 
m. D. 126'. 

6-Methoeynaphth y Zidenebisphen ylrnet hy lpyraxolone, rph. co>CH*CHIC,,H6*OMe)*CH<CMe:N CO-?? P h  , 
N-CMe 

prepared from phenylmethylpyrazolone and P-methoxynaphthaldehyde, 
forms white needles, m. p. 195O, and is soluble in dilute alkali solution 
and in concentrated sulphuric acid, giving a yellow coloration. This 
compound is accompanied by P-methoxynaphthylidenephenylrnethyl- 

pyrazolone, ~ ~ ~ ~ > C . C H . C , , H , ( O M e ) ,  which crystallises in 

aggregates of small needles, m. p. 219.2O, and gives a n  intense red 
coloration with concentrated sulphuric acid. When boiled in alcoholic 
solution, this compound is converted into an  isomeride, which 
crystallises in slender, yellowish-red prisms, m. p. 1 3 5 O ,  and in  alcoholic 
solution in presence of a few crystals of the original compound, m. p. 
219.2', is converted into the latter. 

The bispyruzolone derivative of 2 : 4 ; 6-trimethoxyben.zaldehyde, 
C30H300aN4, crystallises in mammillary aggregates of white needles, 
m. p. 204'. T. H. Y. 

Condensation of Aminohydroxy-ac ids  with Aromatic 
Aldehydes. 111. and IV. ERNESTO PUXEDDU (Gazzetta, 1909, 39, ii, 
2 1-32, 32-43).-The following results have been obtained in 
continuance of the author's previous work (Abstr., 1908, i, 286 ; this 
vol., i, 238). 

6-Amino-m-hydroxybenzoic acid condenses with the three nitrobenz- 
aldehydes to give compounds, all of which have the formula C,,H,,O,N, ; 
that  from o-nitrobenzaldehyde crystallises in  golden-yellow, prismatic 
needles, decomposing a t  220O; tha t  from the meta compound crystal- 
lises i n  greenish-yellow, six-faced prisms, decomposing a t  above 240°, 
and that from the para forms greenish-yellow, prismatic needles, 
decomposing at above 240'. The same acid gives with salicylalde- 
hyde the compound, Cl4Hl1O4N, which separates in yellow needles, 
decomposing a t  248O ; with p-hydroxybenzaldehyde, a mixture of two 
compounds, one golden-yellow and the other dark red ; with anisalde- 
hyde, the  compound, C15H1304N, which crystallises in  yellow, silky 
needles, m. p. 227.8O ; with catechualdehyde, a brown, crystalline powder, 
which is almost insoluble in all the organic solvents and wds not 
analysed, and with vanillaldehyde, the compound, C15H1305N, m. p. 
267' (decomp.), which is apparently a mixture of red and yellow 
crystals and, when dissolved in alcohol, exhibits feeble blue fluores- 
cence. 

5-Aminosalicylic acid gives with o-nitrobenzaldehyde the compound, 
Ci,HioO,N, which crystallises from alcohol in yellow, prismatic needles, 
m. p. 223' (decomp.) ; with p-hydroxybenzaldehyde, the compound, 
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C,,H,lO,N, which forms orange-yellow, prismatic needles, decomposing 
at 240-260°, and when dried in  an  oven assumes a dark red colour 
and exhibits a blue reflection ; on pouring into water, it again becomes 
orange-coloured and shows green reflection. 

The same acid gives with anisaldehyde a small quantity of a reddish- 
yellow, crystalline aubstance, which was not analysed, and with 
ratechualdehyde, the compound, C14H1103N, a brownish-green powder, 

Eydrolyeis of the condensation product of 6-amino-m-hydroxybenzoic 
acid and o-nitrobenzaldehyde by means of dilute hydrochloric acid 
yields the two constituents. 

CO,HdCdH,(OH)*N :CH*C,H,*NO,, 
the H, of the amino-group and the 0 of the aldehydic group being 
eliminated in the condensation. The IqdrocAZo.r.ide of the condensation 
product, C14Hl,0,N,,HCl, prepared by the action of fuming hydra- 
chloric acid, forms transparent crystals. 

Amino-m-cresotic acid ?hydrochloride, C8H90,N,HCI, separates in 
colourless, prismatic needles, m. p. 263' (decomp.). The condensation 
product obtained from amino-m-cresotic acid and o-nitrobenzaldehyde 
behaves towards concentrated or dilute hydrochloric acid in  the same 
manner as the product given by 6-amino-nz-hydroxybenzoic acid and 
o-nitrobenzaldehyde. 

In  addition to  hydrochlorides, these condensation products form 
sodium salts, which can be obtained crystalline. 

Many of the condensation products exhibit fluorescence, in  some cases 
in alcoholic solution, and in others in  acid or alkaline solution. It 
is probable that the fluorescence is connected with the presence of the 
group *CH:N*, which has a fluorogenic character intermediate between 
those of the groups *CH:CH* and *N:N*. 

In some instances these condensation products appear to exist i n  
two forms, which are probably the stereoisomerides rendered possible 
by the presence i n  the molecule of a carbon atom doubly linked to  a 
nitrogen atom. 

In  general, the capacity of an aldehyde for reacting with aminear 
increases with an increase in the negative character of the substituent 
groups in its molecule. The double linking of cinnamaldehyde also 
appears t o  stimulate the activity of the aldehyde in this respect. 

A table is given showing the degrees of readiness with which the 
four amino-arids-5-aminosalicylic, 6-amino-m-hydroxybenzoic, and 
amino- 0- and amino-m-cresotic-reac t with the twelve aldehydes 
examined, T. H. P. 

The structure of the product is hence 

Formation of Acetophenones from Derivatives of Propyl- 
benzene. Emmo MAMELI [with RAIMONDO BOXU and CESARE 
BIaNAMI] (Gaxxettac, 1909, 39, ii, 165-172. Compare this vol., 
i, 7 14).-When a p- bromo-a-hydroxydihydro-derivative of an aromatic 
olefine containing the propenyl group is oxidised, either by chromic 
acid or by boiling with hydrochloric acid under a reflux condenser, it 
loses an  atom of carbon and yields a ketone: 

OH*CHR*CHMeBr --+ R*COMe. 
For the occurrence of this reaction, which furnishes a new method of 
preparation of acetophenones, it is necesaary tha t  the compound em- 
VOL. XCVI. i, 3 d 
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ployed should not contain double linkings and that the hydroxyl group 
should be in the a-position and the bromine atom in the P-position. 
If one of these conditions is not observed, a ketone is obtained with all 
three carbon atoms in the side-chain (compare Hell, Abstr., 1896, 
i, 169 ; Hell and Garttner, Abstr., 1895, i, 341 ; Hell and von Gunthert, 
Abstr., 1896, i, 20; Hoering, Abstr., 1904, i, 577; 1905, i, 902; 
Balbiano, Abstr,, 1906, i, 186 ; 1907, i, 522 ; Tiffeneau and Daufresne, 
Abstr., 1907, i, 701; Mameli, Abstr., 1904, i, 1023). 

B-Bromo-a-hydroxydihydroisosafrole, under the above conditions, 
yields acetylpiperone (compare Feuerstein and Heimann, Abstr., 1901, 
i, 466), whilst P-bromo-a-hydroxydihydroanethole gives p-methoxyaceto- 
phenone, ONe*C6H;COMe, as a greenish-yellow oil, b. p. 185-1 90c/ 
120 mm., difticult to purify from traces of bromo-derivative (Eykman, 
Bergema, and Henrard, Abstr., 1905, i, 361, give m. p. 35”) ; the semi- 
ccwbaaone has m. p. 181-182”. 

T rans fo rma t ion  o f  4 : 4’ : 4’’ : 4”’-Tetrachlorobeneopinacone 
into p-4 : 4’ : 4” : 4”’-Tetrachlorobenzopinacolin and the Veloc i ty  
of the Reaction. PIETER A. MEERBURG (Rec. ti-av. chim., 1909, 28, 
267-269).-It has been shown previously (ibid., 1905, 24, 131) that, 
making certain assumptions, the transformation of 4 : 4’ : 4” : 4”‘-tetra- 
chlorobenzopinacone into the P-pinacolin by acetyl chloride at 70” is 
probably a unimolecular reaction, intermediate products not being 
formed. At 30: however, it was observed tha t  the quantity of 
P-pinacolin formed increased with the time to  a maximum, then 
diminished to a minimum, and then rapidly increased again. The 
experiments at 30” bave been repeated, certain improvements having 
been made in the method employed. The results do not give the 
characteristic curves obtained previously, but trustworthy conclusions 
cannot be drawn from them, since among the values calculated for the  
constant (X), assuming the reaction to be unimolecular, one or more 
occur widely different from the rest. The cause of these deviations 
was not discovered. B. H. 

Trans fo rma t ion  of U-4 : 4’ : 4’’ : 4’f’-Tetracblorobenzopinacolin 
into p-4 : 4’ : 4’‘ : 4~~’-Tetrachlorobenzopinacolin and the Velocity 
of the Reaction. PIETER A. NEEKBURG (Rec. trav. chim., 1909, 28, 
270-271. Compare Montagne, Abstr., 1907, i, 141).-p-4 : 4’ : 4” : 4”’- 
‘l‘etrachlorobenzopinacolin when heated with nlcoholic potassium 
hydroxide solution is deconiposed into 4 : 4’ : 4”-trichlo1 otriphenyl- 
methane and potassium p-chlorobenzoate. Accordingly, the rate of 
change of the a- into the P-pinacolin was measured by heating the 
alcoholic solution of the reaction products (after iricreasing periods of 
time) with known amounts of potassium hydroxide dissolved in  
alcohol, and estimatiiig the alkali used. From the experimental 
results the values of the constant K, calculated on the assumption tha t  
the chsuge is a unimolecular one, indicate that this assumption is 
justified, and tha t  accordingly the transformation of the a- into the 
/?-pinacolin is an  intramolecular reaction. 

Intramolecular Atomic Migra t ions .  IX. Conver s ion  of 
a-Glycols into Aldehydes. P. J. MONTAGNE (Kec .  trav. chim,, 1909, 
28, 272-275. Compare Abstr., 1905, i, 445)-Tiffeneau supports 

T. H. P. 

E. H. 
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the view that  in the transformation of a-glycols into the corresponding 
aldehydes, intermediate compounds, probably diethylene oxides, a re  
formed (Abstr., 1908, i, 165). 

The determinations made by Meerburg (precedingabstracts) of the rate 
of change of tetrachlorobenzopinacone into /3-tetrachlorobenzopinacolin 
agree with the formula for a unimolecular reaction. The transforma- 
tion can therefore only proceed through the formation of a n  rntermedi- 
a te  compound (a-4 : 4' : 4" : 4"'-tetrachlorobenzopinacolin) if one or other 
of the two changes involved proceeds with relatively very great velocity. 
Meerburg has shown that  the change of the a- into the /3-pinacolin is 
not a rapid one, and an  experiment made by the author showed that 
after thirty minutes' heating with acetyl chloride at 70' the greater 
proportion of the tetrachlorobeuzopinacone remains unchanged, indicat- 
ing that the first assumed change is not more rapid. The conclusion 
is drawn that the transformation of the pinacone into the P-pinacolin 
does not involve the formation of the intermediate a-pinacolin, and 
therefore is not in accordance with Tiffeneau's hypothesis. 

Action of Sulphuric Acid on Santonin. I. GUIDO BARGELLINI 
and A. MANNINO (Gaxxettcc, 1909, 39, ii, 101--105).-According to 
Andreocci and Bertolo (Abstr., 1899, i, 301), the action of hydrochloric 
acid on santonin yields desmotroposantonin, [.ID + 1 l Z O ,  whilst that  
of sulphuric acid ( D  1.44) gives I-desmotroposantonin, [.ID - 140'. 

The authors find, however, that  these two acids do not exert 
specific actions on santonin. For, if sulphuric acid (D  1-44) acts ou 
santonin at a low temperature, I-desmotroposantonin is formed, whilst 
at a high temperature the d-form, [a], + 112O, is obtained. 

It is further shown that I-desmotroposantonin, and also isodesmo- 
troposantonin, m. p. 1 8 8 O ,  [.ID + 129O, are converted by the action of 
sulphuric acid (D 1.44) into desmotroposantonin, [.ID + 112O, which is 
therefore the stable form. 

Under the conditions which result in the formation of isodesmo- 
troposantonin from desmotropossntonin (heating with potassium hydr- 
oxide a t  210°), I-desmotroposantonin remains unchanged. 

Hydroxylamineoximes of Santonin. 111. LUIGI FRANCESCONI 
and GUIDO CUSMANO (Gazzetta, 1909, 39, ii, 105-1 15).-The authors 
have examined further a- and 0-hydroxylaminosantoninoximes and 
their derivatives (see Abstr., 1908, i, 272), in particular the action on 
them of nitrous acid (compare following abstract). The nitroso-com- 
pounds obtained are nitrosohydIoxylamines and not pernitroso-com- 
pounds, the hydroxylarnino-group being attacked by nitrous acid in 
preference to the oxime grouping. They give intense Liebermann's 
reactions, are soluble in alkali hydroxide solution, and are readily 
decomposed in the cold by mineral acids and in the hot by acetic acid, 
yielding alcohol-oximes by the replacement of the group N,O,H by 
OH. On the basis of Angeli and Marino's constitution for santonin, 
these nitroso-compounds would have the structure : 

E. H. 

T. H. P. 

NO-N-OH 

3 d 2  
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whilst aceording to the autbors' formula for ssn twin ,  they would 
have one of the two following structures i f  the a- and /hornpounds a re  
stereoisomerides, or both of them if they are structural isomerides : 

C(KOH)*CH, 
CH,:C< >CMe*N(NO)*OH 

Attempts were made t o  eliminate t i e  oxime groAping from these com- 
pounds in  order to  ascertain whether a saturated tertiary ketonic 
alcohol (Sngeli and Marino's formula) is formed, or either a primary 
ketonic alcohol or an  unsaturated tertiary ketonic alcohol (authors' 
formula). It is found, however, tha t  these oxime-alcohols only partly 
lose hydroxylamine, giving resinous products ; in preference to such 
change, dehydration and molecular rearrangement occur, the product 
being, for both tho a- and P-compounds, a single compound, C,,H,,O,N, 
which contains the group *CO*NH-, but no oxime or nitrile group, and 
is possibly a lactam derived from the oxime by Beckmann's transforms- 
tion. From this ready elimination of water, it is concluded tha t  both 
the oxime-alcohols contain a tertiary alcoholic group, and tha t  the a- and 
P-compounds are stereoisomerides. 

a-Hydroxylaminosantoninoximc has [a]: + 47.41'. Its hpdrochloride, 
C,,Hz20,N2,HCl, crystallises in  massive prisms or minute needles, 
m. p. 212' (decomp.). 

P-lTydroxylnminosantoninoxime has [a]: - 3.00'. The ?tydroc/Lloride, 
C,,H,,O,N,,HCl, forms shining, flattened, pentagonal crystals, 
m. p. 163' (decomp.). 

Hjdroxylammoniohydrouylaminosantoninoxime has [a]: + 8-97". 
'l'. H. P. 

Nitros ohydroxylam inosan t oninoxim es and their  Deriv- 
atives. Iv. LUIGI FKANCESCONI and GUIDO CumfANo (Gmzetta,, 
1909, 39, ii, 115-123. Compare preceding abstract).-Oxidation of 
P-hydi oxy lslninosantoninoxime by means of mercuric oxide or ferric 
chloride yields a, reddish-yellow powder, C,,H,,O,N,, which reduces 
Fehling's solution, dissolves in acids or alkalis, begins to  blacken at 
200°, and decomposes completely at about 230O. If the  oxidation is 
effected by means of permanganate, a subdance is obtained hltving the  
saw0 composition and properties as the above, with the exception that 
it decomposes completely at 200'. 

Oxidation of a-hydroxylaminosantoninoxime yields a pale yellow 
powder, decomposing a t  about 240". 

Reduction of the t w o  hydroxylaminosmtoninoximes by various 
means led to no definite products. 

Nitroso-P-h?lcZ?.oxyLccnLirLosu~b~onino~~rn~, C,,H,,0,KS, crystallises in 
yellow prisms, decomposing a t  160-17'2°, and is converted by the 
action of acetic acid into 

~-H?/drox?/sa~2to~2inozil.Tle, C, 5H2,04N, which forms tufts of white, 
silky prisms, softening a t  175' and evolving gas at 1 9 5 O ,  and dissolves 
in the  cold in acids or alkali hydroxide solutions, giving liquids which 
only reduce Fehling's solution after boiling j [a]: + 126~8~. 
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iVitroso-a-hydroxylaminosantonino.zinu?, C15H3105N3, crystnllises in 
tufts of white, feathery needles, which turn  yellow at 100' and decom- 
pose at 164'; [a]: - 112.5". 

a-HyJroxysa?ztoninoxiine, C,5H2104N, crys tallises in large, pyramidal 
prisms, m. p. 199--200°, [a]: +219.6'. 

Ths lactam compound, UI,H,,03N, obtained by the action of dilute 
hydrochloric acid or sodium hydroxide solution on either a- or P-hydr- 
oxysantoninosime, crystallises in shining, rectangular plates, which 
turn  yellow at 200" and decompose rapidly a t  250'. When boiled with 
10% sodium hydroxide solution, this lactam yields a small quantity of 
a nitrogenous compound, containing 62.61% C and 7.65% H, and 
crystallising in long, hard prisms, which soften a t  190' and docompose 
rapidly a t  230' ; this compound gives an aqueous solution which has 
an acid reaction towards litmus, and when heated a t  180" for some t h e  
yields the original lsctam, C,,H,,O,N. T. H. P. 

New Researches in the Camphor Group. 111. ENRICO 
RIMINI (Gazzetta, 1909, 39, ii, 196-213. Compare this vol., i, 728).- 
The action of concentrated sulphuric acid on tanacttone or  pernitroso- 
tanacetone yields isotanacetone, which is more readily prepared by this 
reaction than by Wallach and Schsrfenberg's method (Sbstr.,  1895, 
i, 630). Tanacetone, when hcated, is converted into carvotanacetone, 
whilst by the action of hot 50% sulphuric acid, or cold conceutrnted 
sulphuric acid, it yields isotanncetono ; carone, on the other hand, 
gives one and the same product, namely, carvenone, when heated or 
when treated in the cold with concentrated sulphuric acid. 

Camphorquinone, when gradually heated to 150' in a sealed tube 
with solid ammonium hydrosulphide and alcohol, is first reduced to 
camphor, part of which reacts with the excess of ammonium hydro- 
sulphide, yielding a mixture consisting principally of bornyl di- and tri- 
sulphides, these on distillation giving thiocamphor and thioborneol : 
C8H14< CO I -+ C,H,,<Xfz --+CQH,7*S,*CH-C,Hl, and 

co 

The behaviour of fenchone towiirds ammonium hydrosulphide is 
quite similar to that of camphor, the product of the reaction being 
thiofcnchone, CloH16S, which is obtained as a red oil, b. p. 
207-208'/734 mm., m.. p. 24'. When reduced with aluminium 
amalgam, thiofenchone yields thiofenchyl alcohol, b. p. 206"/732 mm., 
m. p. 24', which, with mercuric acetate, gives the nzemurp nzsrcaptide, 
CyOH,,S,Hg, crystidlising in white, silky needles, m: p. 149'. Wi th  
setuicar bazide, phenylhgdrazine, or hydrouylamine, thiofenchone yields 
the semicarbnzone, hydrazone, or oxime of fenchone. 

The thioterpenones of the camphor series may be readily prepared 
by heating the pernitrosoterpenones with amtiionium hydrosulphide on 
the water-bath, the reaction : >CN,O, + H,S = >CS + N,O + U2O, 
being analogous to  that effected by dilute acid or alkali : >CN,02 + 
H,O = >CO + N,O + H,O. 

Thiocamphor, prepared in  this may from perni trosocamphor, has 
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m. p. 136O, and the mercury mercaptide corresponding with thioborneol, 
175" (compare Wuyts, Abstr., 1903, i, 428). Accompanying the thio- 
camphor is a substance, C40H68S5, rn. p. 178-179", probably identical 
with the pentasulphide, m. p. 183-185", obtained by Wuyts  (Zoc. cit.). 
The mercaptide of thioborneol, obtained from camphorquinone, has 
m. p. 153O, the higher rn. p. of the product prepared from pernitroso- 
camphor being unexplained. 

The action of ammonium hydrosulphide on pernitrosofenchone yields 
thiofenchone as principal product, and small proportions of fencbone 
and of a sulphur-containing oil, presumably composed of a mixture 
of polysulphides. Further, pernitrosomenthone gives a mixture of 
men thone and thiomenthone, and tanacetone yields thioisotanacetone. 

Syntheses in the Camphor and Terpene Series. I. 
Complete Synthesis of upoCamphoric Acid and its Deriv- 
atives. GUSTAV KonfPpA (Annalen, 1909, 368, 126 -155).-Many 
unsuccessful attempts to synthesise npocamphoric acid are briefly 
mentioned, whilst the method which led finally to the  complete 
synthesis of this compound is described in detail. A short account of 
this work has already appeared (compare Abstr., 1901, i, 668). The 
following are the compounds which have not been described in detail 
hit he rt  0. 

Methyl diketoapocamphorate (1 mol.), when treated with hydroxyl- 
amine hydrochloride (2 mols.) and potassium carbonate ( I  mol.) in 
aqueous methyl alcohol, yields the oxime, C,,H1,O,N, which crystallises 
in  small, flat, white needles, m. p. 149-150°. 

T. H. P. 

2 : 2-U1:matilylcyclopentccdikne-l, 3-diccwboxylic acid, 

>CMe,, 
f)H:C(CO,H) 
CH:C(CO,,H) 

may be prepared from 4 : Ei-dihydr~=y~~ocamphoric  acid (1) by distilln- 
tion under 25 mm. pressure; (2) by boiling with 4.5% sulpliuric acid or 
10% hydrochloric acid ; (3) by heating with anhydrous oxalic acid 
at 120-130". It crystallises in rosettes of flat needles, rn. p. 

2 : 2-Bimcthyl-A4-cyclopentene-1 : 3-dicurboxglic acid (isodehydroapo- 

>CMe,, is prepared by reducing camphoric acid), 

4 : 5-dihydroxyapocamphoric acid with sodium amalgam or hydriodic 
acid and red phosphorus. It crystallises in triciinic plates or flat, 
pointed needles, m. p. 208-209.5". The anhydride, C,H,,O,,prepared 
by the action of acetyl chloride or acetic anhydride on the acid, forms 
crystalline nodules, m. P. 193-195'. 

242-243". 

gH*CH(CO,H) 
CH-CH(C0,H) 

5 : 2- Dimetlql- A5-cyciopentene-1 : 3-dicarboxylic acid (dehydroapo- 

C(C02H)>CA!fe,, results from the action of 
CH== 
&H,*CH(CO,H) 

camphoric acid), 

aqueous sodium hydro*xide on b-bkomoapocamphoric acid ; it crystallises 
in long needles, m. p. 223-224O. 

Terpenes and E t h e r e a l  Oils. C. OrTo WALLACH (Astnalen, 
1909, 368, 1-22. Compwe this vol., i, 383).-I. Syitthesis oj  

W. H. G. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
09

. D
ow

nl
oa

de
d 

on
 2

9/
10

/2
01

4 
07

:4
8:

37
. 

View Article Online

http://dx.doi.org/10.1039/ca9099600689


ORGANIC CHEMISTRY. 727 

Active a- Pinene from Nopinone.-When nopinolacetic acid is submitted 
t o  slow, dry distillation in a current of hydrogen it yields a mixture 
of I-a-pinene, I-P-pinene, and fenchene (compare Abstr., 1908, i ,  
997) ; the fraction which passes over below 165" is composed almost 
entirely of the isomeric pinenes, and contains about 10% of the 
a-compound. The presence of I-a-pinene was established by carefully 
oxidising the mixture of isomerides by means of 1% potassium per- 
manganate solution, whereby it was possible to detect I-pinonic acid 
(compare Barbier and Grignard, Abstr., 1908, i, 852) among the 
oxidation products. 

When nopinolacetic acid is distilled with acetic anhydride it yields 
P-pinene and a n  acid, C,,H,,O,, which crystallises in needles, 
m. p. 58-59', sublimes when heated rapidly, and behaves as a 
saturated compound towards permanganate. It loses 1 mol. of 
acetic acid when boiled with sqrieous sodium hydroxide, yielding the  
acid, m. p. 85-86", obtained previously (Abstr., 1908, i, 998) by 
heating nopinolacetic acid with potassium hydrogen sulphate. 

P-Pinene, when treated with 3% sulphuric acid or a mixture of equal 
parts of alcohol and nitric acid (D 1*255>, is converted into terpine 
hydrate. 

The formula assigned to the glycol, xu. p. 75-77', obtained from 
P-pinene (Abstr., 1908, i ,  999) is shown to  be correct, since this 
siibstance when oxidised by a 1% aqueous solution of potassium per- 
manganate a t  0' is converted into nopic acid. 

11. The Erythritol of ~~~inoZeize.-Terpinolene is most readily 
obtained by the action of anhydrous formic acid on y-terpineol. 

When oxidised by potassium permanganate it yields 
terpinolene ergthritol, m. p. 149 -1 50', having the H,C(~CHOH annexed formula ; the substance also crystallises 
with 1H,O in hard, well-defined crystals, which 

H,C\/CH, sinter at go", m. p. 100--130'(decomp.). It is thus 
definitely established tha t  the erythritol obtained 
from ordinary terpinene is not derived from ter- 
pinolene (compare Abstr., 1908, i, 813). 

The product obtained by the dry distillation of anhydrous dihydro- 
carvylamine hydrochloride contains but a very small quantity of 
'' terpinene," whilst that  derived from the phosphate by similar treat- 
ment is composed almost entirely of a-terpinene. 

Chlorocarvenene, likewise the hydrocarbon derived from it by 
reduction (compare Semmler, this vol., i, 110), are shown to  belong 
to the terpinene series, since they both yield aa'-dihydroxy-a-methyl- 
a'-isopropyladipic acid when oxidised. It is made evident, however, 
that  ft' relatively pure chloroterpinene (chlorocarvenene) can only be 
obtained with the greatest difficulty by the action of phosphorus 
pentachloride on carvenone. The density of the  chloro-compound 
cannot be greatly removed from 1 (compare Semmler, Zoc. cit. ; Klages 
and Kraith, Abstr., 1900, i, 43). 

[With ERICH GROSSE. ] -~~  1. Ths sesquiterpene Present in Siberian 
Pine-oil.-A sesquiterpene, CI5Hz4, has been isolated from Siberian 
pine-oil, having b. p. 260-268"/760 mm. (slight decornp.), D5: 0.8725, 
ng 1.6903. The trihydrochloride, C,,HZ4,3HCl, crystallises in  colour- 

CMe*OEI 

?*OH 
CJIe,*OH 
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less needles, m. p, 79-90' ; the trihydrobromide, Cl5Hal!SHBr, has 
m. p. 84". It is probable, therefore, t hz t  three ethylene linkings are 
present in the sesluiterpene, although only four atoms of bromine 
combine immediately with the hydrocarbon. 

The hydrochloride is  undoubtedly identical with limane triliydro- 
chloride (compare Burgess and Page, Trans., 1904, 85, 414) ; i t  has 
not been established whether the hydroqarbon itself is identical wit,h 
limene or the sesquiterpene obtained from opoponax-oil (Schimmel 
& Co., Abstr., 1904, i, 603). W. H. G .  

Biological Oxidation of Clarone and Fanchone. 11. ENRICO 
&MINI (Gaxzetta, 1909, 39, ii, 186-1996, Compare Abstr,, 1901, i, 
3 9 3 ;  ii, 522).-When carone is administered by ingestion to a dog 
and the urine is boiled with dilute sulphuric acid, carvacrol i< obtained. 
Hence in the an imd organi.;m the carone undergoes oxidation to  
hydroxycarone (compare von Baeyer and Bmmgiirtel, Abstr., 1899, i, 
223), which is elimintted i n  the urine as caroneglycuronic acid; by 
boiling with dilute sulphuric acid, the latter yields successively 
hydroxycarone, ketoterpine, and carvacrol. Consequently carone is 
not hydrolysed, but oxidised, in  the animal organism, Cryoscopic 

comparison of oxyfenclione (loc. cit.) with hydroxy- 
qL32*yMe -\ camphor indicates that  the former is a keto-alcohol, 
FH2 FMe, CO and its  resistance to permnnganate in the cold, and 
CH,.C!OH)/ the fact that  it is not oxidised by Beckmann'R 

chromic mixture to give a diketone, point to  its 
being a saturated tertiary alcohol. Accordin: to Glover's formula for 
fenchone ( rrans., 19r)S, 93, 1285), hydroxyfenchone would have the 
annexed structure, whish appears to the author to be the most 
probable one. 

Fenchonephenylhydrazone, b. p- 20%--2(!3°/ 18 mm,, may be prepared 
by the astion of phenylhydrazine acetate on pernitrosofenchone. 

T. H. P. 

Chemistry of Hops, RUD. SILLER (Zeitsch. Nab .  Genussm, 1909, 
18, 241-271).--By extracting the lupulin of hops with ether., 
evaporating the solvent, dissolving the residue in  methyl alcohol, and 
precipitating by means of methyl-alcoholic lead acetate, the author 
obtains a lead salt of the a-bitter acid, which, when crgstallised from 
acetic acid, corresponds with the formula (C,,H,,0,Pb)20. H e  is, 
however, inclined towards the formula C,,H,,O,Pb (compare Barth, 
Abstr., 1900, ii, 746; 1901, i ,  40), the discrepancy in the analytical 
numbers being ascribed to the rezdy formation of basic salts and to the  
presence of traces of resin. The fact'or for converting the l a d  salt into 
free a-acid is 0.6319. I n  precipitating the lead salt, excess of t he  
precipitant is to be avoided, as i t  dissolves the  precipitate, apparently 
with formation of basic salts. Traces of t he  a-acid hence give only a 
yellow coloration with methyl-alcoholic lead acetate. A method of 
procedure for the complete precipitation of the a-acid is described. 

I n  order to obtain the pure crystallised a-acid, the lead salt is 
recrystallised once from glacial acetic acid and then decomposed with 
dilute sulphsric acid and ether The pure a-acid is extremely resistant 
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to  chemical reagentg, but i t  is rapidly transformed into a resin by 
heating at a high temperature, absorption of oxygen taking place. 
Impura a-acid undergoe3 slow autoxidation. The a-acid contains a t  
least two double linkings, since the molecule unites mith four atoms oE 
bromine, giving the compound C2,H3,0,Br,. When extracted with 
light petroleum, disintegrated hops yield far greater amolints of bit ter 
substances than the whole hops. 

The y-resin, .generally supposed to be an  individual substmce, is 
found to be a mixture of at, least two different resins, differing in carbon- 
cmtent  and in solubility in ether, T. H. P. 

The Tetronic Acid Group. 11. Action of Acety lmandely l '  
ahloride on Ethyl Sod iomalona te  and E thy1 Sodiocyano- 
acetate. RICHARD A N S C H ~ ~ T Z  arid RUDOLF BOCKER (Aniznlen, 1909, 
368, 53-75. Compare Anschiitz and Bertram, Abstr., 1903, i, 271). 
-Acetylmandelyl chloride, similarly to acetylsalicylyl chloride (compare 
this vol., i ,  660), condenses with ethyl sodiomalonate, yielding 3-carb- 
ethoxy-5-phenyltetronic acid, from which 5-phenyltetronic acid is  
obtained on treatment with aqueous potassium hydroxide. Condensa- 
tioc with ethyl sodiocyanoacetate leads to the formation of ethyl 
acetylphenylglycolyl-a-cyanoacetate, OAc*CHPh*CO*CH(CN)*CO,Et, 
but, unlike the analogous e thy1 o-czcetoxybenzoyl-a-cyanoacetate (Zoc. 
cit .) ,  this compound, when boiled with ethyl or methyl alcohol, o r  when 
treated with cold concentrated hydrochloric acid, yields a sul~stance 
which is possibly 3-carbethoxy-5-$henyltetramic aci& 

C (OH) : 7- CO,E t 
CHPh<NH--(YO 9 

or, since it does not possess acidic properties, more probably a-carb- - -  
CO-$lH*CO,Et- 

ethoxy-P-keto-y-phen y l  butyrolactam, CHPh<NH, co 
Attempts t o  prepare the  acid corresponding with this ester by 

hydrolysing with alkali led to  the isolation of t w o  isomeric acids. The 
relationship existing between these acids and the  parent substance 
is not yet clear. 

Acetylrnandelic acid, OAc*CHPh*CO,H, prepared by the action of 
acetyl chloride on mandelic acid, crystallises with 1H,O in  slender 
needles, which effloresce when kept in  the a i r ;  the anhydrous acid 
has m. p. SOo; the ammonium salt, C,,H130,N, crystallises in glisten- 
ing, white scales ; the chloride, C,,H,O,CI, is a colourless, oily liquid, 
b. p. 129O/10 mm., 132O/12 mm., 142'/18 mm. ; the amide, C,,H,,O,N, 
forms tufts of slender, white needles, m. p. 112-113'; the anilide,  
C1,H,50,11\T, crystallises in slender, white needles, m. p. 117.5" ; the 
p-phenetidide, C,,H,,O,N, forms smzll, slender, white needles, m. p. 
1 5 7 O  ; the piperzdzde, C,,H,,O,N, crystallises in glistening, white 
needles. m. p, 98". . *  

C(OH):y.CO,Et , crys- co 3 - C a r b e t h o x y - 5 - ~ l ~ e n ~ l t e t ~ o ~ ~ i c  acid, CHPh<o --- 
tallises in small, white needles, m. p. 140'; the ccnmonium salt, a 
white powder ; sodium salt, C,,H,,O,Na ; yerric salt, (C,,H1,O,),Fe, a 
bright red powder, and cobalt salt, (C13Hl105)2Co, small, dark red 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
09

. D
ow

nl
oa

de
d 

on
 2

9/
10

/2
01

4 
07

:4
8:

37
. 

View Article Online

http://dx.doi.org/10.1039/ca9099600689


730 ABSTRACTS OF CHEMICAL PAPERS. 

crystals, were analysed ; the  crystalline nickel, lead, magnesium, and 
copper salts were also prepared. 

c(OH):(?H cryst-allises in feathery 0-- co ' 5-Phenyltetronic acid, CHPh< 

aggregates of felted, white needles, m. p. 127.5-128.5° ; the  ammonium 
salt, C1,H,103N, forms white, stellate scales, m. p. 148-169' (decomp.) ; 
the  sodzurn salt, C10H703Na, has  m. p. 105-110'. The acid is 
converted by sodium nitrite and dilute hydrochloric acid into 

CO-C:N*OH, which 
n-oxinaino-p-Leto-y-pl~en~lbut?/rokactolae, CHPh<O-hO 

crystallises in pale yellow leaflets, m. p. 92-93' (decomp.). 
EthpZ phenylacet ylglpco l y  2-a- c yanoacetate (ethpl pheny lacetoxpac~tyl- a- 

cyanoacetate) is a brownish-yellow oil ; the  silver salt, 
OAc*C13Ph*C(OLlg):C(CN)*C02Et, 

is a white powder. 

crystallises in  small, white, thick leaflets, m. p. 220-223' (decomp.) ; 
when treated with dilute aqueous sodium hydroxide, it yields two 
isomeric ucids, C,lH,O,N ; the  one crystallises in silvery-white 
spangles, m. p. 183' (decornp.), and the other is obtained as a fine, soft, 
white powder, m. p. 178-179', at which temperature cnrbon dioxide 
is eliminated. W. H. G. 

The Benzotetronic Acid [4-Hydroxycoumarin] Group. I. 
RICHARD ASSCHUTZ (Anncilen, 1909, 368, 23 -52. Compare this vol., 
i, 660).-The present communication treats of the  condensation 
reactions of ethyl sodiomalonate, ethyl sodiocynnoacetate, and ethyl 
sodioacetoacetate with 3 : 5-dichlorosalicylyl chloride, 3 : 5-dibromo- 
salicylyl chloride, 3 : 5-di-iodosalicylyl chloride, 3 : 5-dinitrosalicy l yl 
chloride, and 1-bydroxy-2-naphthoyl chloride. 

Condensation of  3 : 5-Dichloro- 
salicglpl Chloride with Ethyl SocliomaZonate.-The product of this  
reaction is 6 : 8-dict'~Zoro-3-carbet?~ox~benxotetronic acid (ethp? 6 : 8-cli: 

YH:CCl*E-O--YO 
chloro-C hydroxycournarin - 3 - carboxylate), 

CC1: CH-C*C( OH): C*CO,Et ' 
crystallising in  long, slender, white needles, m. p. 135'; the sodium 
salt, C,,H,0,C12Na, forms small, colourless crystals ; the  ammonium 
salt forms stellate aggregates of white needles; the silver sal t  is R 
white powder, which, when heated with ethyl iodide under pressure at 
1 1 O', yields the corresponding elhy! ether, C,,H,,O,Cl,, long, slender, 
white needles, m. p. 148'. 

6 : 8 - Dichlorobenzotetronic acid (6 : 8 - dichloro-4-hydroxycoumarin), 
C9H,03Cl,, is formed by boiling the  parent ester with a solution of 
potassium hydroxide in 50% alcohol; i t  crystallises in short, white 
needles, m. p. 284-285' (decomp,); the  d v e r  salt, C,H,O,Cl,Ag, a 
white powder, when treated with ethyl iodide, yields the  ethyl ether, 
CllH803C12, long, slender, white needles, m. p. 159'. 

[With EMANUEL LdWENBERG.1-11. Condensations with 3 : 5-Di- 
bromosalicyly? Chloride.-6 : 0-l)ibromo-3-carbethoxybenzotetronic acid 
(ethyl 6 : 8-dibron~o-4-hydrozycouma~in-3-carboxyZcte), CI2H8O5Br2, crys- 
tallises in  long, slender, white needles, m. p. 153-154'; the  sodium, 

a- Carbethoxp-P-keto-y-pkenylbutyrolactant, 
c, 3 H 13OP 9 

[With JEFF HENRY S ~ o ~ ~ s . 1 - 1 .  Pu
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ammonium, and silver salts were analysed ; the ethyl ether, CI4Hl2O5Br2, 
crystallises in silky, white needles, m. p. 155'. 6 : S-Dibo.omo-4-hydroxy- 
coumarin, C,H,O,Br,, crystallises in yellow, woolly needles, m. p. 
268-269" ; the silver salt was analysed ; the ethyl ether, CllH,0,Br2, 
forms small, silky, pale yellow needles, m. p. 202". 

6 : 8-Dibromo-3-cyanobenxotet~~onic acid (6 : 8-dibromo-3-cynno-4-l~ydr- 
mgcoumarin), C,,H,0,NBr2, prepared by the action of 3 : 5-dibromo- 
salicylyl chloride on ethyl sodiocyanoacetate, crystallises in silvery 
spangles, also in small, slender needles, m. p. 270" (decomp.). 

6 : 8-Di6romo-3-acetylbenxotet~*onic acid (6 : 8-dibromo-4-l~ydroxy-3- 
ncetylcoumarin), CllH604Br2, prepared by condensing ethyl sodioaceto- 
acetate with 3 : 5-dibromosalicylyl chloride, crystallises in microscopic, 
pale yellow, silky needles, m. p. 209-210'; the ammonium salt was 
anal y sed. 

[With FRITZ SCEMITZ.]-III. Condensations with 3 : B-Di-iodo- 
nnlicplyl Chloride.--Ethyl 6 : 8-di-iodo-4-T~ydrox~coumc~rin-3-carboxylate, 
C,,H,O,I,, forms white, silky needles, m. I>. 235-240'; the sodiunz, 
ammonium, and silver salts were analysed ; the ethyl ether, Cl,Hl,0,12, 
crystallises in  small, colourless needles, m. p. 159" ; the phenpl- 

hydraxide, C,I-I2T,<C0. CH. (70. NH. NHPh' forms small, yellow 

needles, m. p. 23s". 
6 : S-Di-iodo-3-cyano-4-h?/droxycournarha, C,0H303N12, melts above 

885" ; the sodium, ammonium, copper, and silver salts were analysed ; 
the ethpl ether, C12H70,NI,, crystallises in small, colourless needles, 
m. p. 226". The parent substance, when boiled with dilute hydro- 
chloric acid, yields the corresponding amide, C,,H,O,NI,, crystallising 
i n  tufts of small, glistening needles, ~ n .  p. 256". 

6 : 8-Di-iodo-4-hydroxy-3-acet ylcoumarin, Cll.H60412, forms pale yellow 
crystals, m. p. 240-245' (decomp.) ; the sodzum, ummonium, and silver 
salts were analysed ; the ethyl ether, C13H100412, has m. p. 125'. 

The three condensation products derived from 3 : 5-di-iodosalicylyl 
chloride do not yield 6 : 8-di-iodo-4-hydroxycoumarin when treated with 
aqueous potaseium hydroxide, but are decomposed, yielding 3 : 5-di- 
iodosalicylic acid. 

Action of Ethyl Sodiomalonate on  3 : 5-  
Dinitrosalicylyl CIdovide.--These two substances do not interact to 
yield derivatives of benzotetronic acid. The product of the reaction is 
mainly 3 : 5-dinitrosalicylide (compare Abatr., 1906, i ,  505). L With KARL RuNKEL.]-~.  Condensations with 1 -€ryd~.os?/-Z-naplth- 
oyl Chloride.-3-Curbethoxy-(l : 2)-napfithatetronic acid (ethyl 4-hpdrOxy- 

a~-nap?~thap~rone-3-carboxylate), c10B6<C( '--yo c. CO,Et, forms yellow 

needles, m. p. 179'; the ammonium, potassium, and silver salts were 
analysed ; the ethyl ether, C,,HI6O,, crystallises in pale yellow needles, 
m. p. 147". 

0-70 

[with JULIUS S I E B E N . ] - ~ ~ .  

(1 : 2)- Nuphthatetronic acid (4-hydroxy-aP-nc~p~~th~pyrolze), 
o--yo 

CloH"<C(OH):CH' 
forms greyish-white crystals, m. p. 256-258'. 
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3-Cyano-(l : 2)-naphthatetronic acid (3-cyano-4-~~ydroxy-aP-napT~t~a- 
pyro?ae), C,,H70,N, crystallises in  yellow needles, m. p. 235'; tho 
potassium and szlver salts were analysed ; t he  ethyl ethey, C1,H,,03N, 
crystallises in lea%ets, m. p. 52'. 4-Hydroxy-a~-napl~thapy*ons-3-carb- 
oxtJamide, C,,H,O,N, has m. p. 182'. 

4-Hydroxy- 3 -acet yl-up- nap?bt hapyrone, C, ,  HI0O4, crys tallises in yellow 
needles, m. p. 180'; the potassium, copper, axid silver salts were 
analysed ; the ethyl ether, CI7K,,O,, forms yellow needles, m. p. 183'. 

W. H. G. 

Constitution and Colour of Xanthones and Allied 
Substances. JOSEF HERZIG and K. KLIMOSCH (Monatsh., 1909, 30, 
527-541. Compare this vol., i, .iG).--Sornc hydroxy-derivatives of 
the xanthones, flavones, and flsvonols present interesting problems 
with regard to  the relation between colour and constitution. 'l'he 
substances in question are coloured. Hydroxyl groups ortho to  the 
carbonyl are etherified with difliculty, and the resulting ethers are 
also coloured. Completely etherified derivatives, however, are colour- 
less, The paper deals mainly with exceptions to these generalisn- 
tions. One is coloured and 
insoluble in alkalis, and has the constitution : 

E~ixanthon3 forms two types of ethers. 

The other is  colourless and soluble in alkalis, and has hitherto received 

the constitution : OR*C,H3<O->CGH,*OH. It forms, however, a 

yellow potassium derivative (which is easily converted into the normal 
colourless di-alkyl ether), a yellow hydrochloride and stannichloride, 
and its hydroxyl group is stable to  diazomethane, whereas the corre- 
sponding group in  euxanthone itself is readily methylated by this 
reagent, The authors suggest, therefore, tha t  the ether has the  

constitution : OR*C,H,<O-C_ C o * ~ * C H z * ~ o  cH:cH, and tha t  the potassium salt 

is an  oxonium derivabive (annexed constitution) which yields the  
colourless dialkyl ether owing to  trans- 

HO CO CH, formation into the enol form by loss of 

Ethers of the first-mentioned type a re  
colou~*ed, and can receive a quinonoid 
formula. The ethers of morin and of 
alizarin - yellow (2 : 3 : 4-trihydroxybenzo- 

phenone) are exceptions, heing almost colourless. The first case is 
explained by the fact that  morin itself is almost colourless, and the 
second by the theory tha t  the colour intensity is repressed by the 
methosy-groups. 

I n  2 : 5-dihydroxybenzophenone, 2 : 3 : 4-trihydroxybenzophenone, 
euxanthone, morin, and alizarin, the hydroxyl group in  the  ortho (or 
peri) position to the carbonyl group is not attacked by diazomethane. 
Only in the case of morin is evidence of such action obtained by the 
formation of a pentamethoxy-derivative. All other hydroxyl groups 
are methylated, and the resulting ethers are coloured, with the two 

co 

/\/\/\C:o<;& water* 
I I I I I  
\/\/\// 
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exceptions mentioned above. Fisetin, which does not cuntsin a 
hydroxyl group thus situated, yields a colourless tetramethyl ether, 
m. p. 149-150°, with diazomethane. 

Some conflicting statements in the  literature of 2 : 3 : 4-trihydroxy- 
benzophenone receive attention. Graebe and Eichengriin describe a, 

colonrless dimethyl ether, and state tha t  further alkylation is 
impossible. Bartolotti mentions a citron-yellow dimethyl ether, and 
also a, liquid trimethyl ether. The authors find that, in addition t o  
the almost colourless dimethyl ether, m. p. 131°, obtained by t h e  
action of diazomethane, 2 : 3 : 4-trihydroxybenzophenone yields with\ 
methyl sulphate and potassium hydroxide a trimethpl ethey, m. p. 55O, 
which crystallises in colourless prisms, and is also obtained by' 
distilling Bartolotti's liquid ether. c. s. 

Tetrachlorogallein and some of its Derivatives, WILLIAM R, 
ORNDORFF and T. G. DELBRIDCIE (Amer. Client. J. ,  1909,42, 183--371), 
-0rndorf-f and Brewer (Abstr., 1900, i, 447) have shown that gallein 
is tho true anhydride of the phthalein of pyrogallol, and reacts 
tautomerically with formation of two classes of derivatives, namely, 
coloured compounds of quinonoid atructuro and colourless compounds 
of lactoid structure. I n  the present paper, a rbsumi! is given of 
recent work on the constitution of the phthaleins, and an  account i s  
given of a study of tetrachlorogallein. 

The method of preparing tetrachlorogallein described by Graebe 
(Abstr., 1887, 833) can be improved by the addition of zinc chloride 
t o  the mixture of tetrachlorophthalic anhydride and pyrogallol, and in  
this way a yield amounting to 82% of the theoretical has been obtained, 
It is shown that tetrachlorogallein is strictly analogous to  gallein, and 
has the constitution represented by the formula : 

O<c6H2(oH)2-~C*CBCI,*C0,H or 0<~8~2~~HH~~>C<- ' ->CO,  
The presence of the carboxyl group is shown by the fact that  tetra- 
chlorogallein is capable of forming metallic salts and esters. All these 
compounds are coloured, and therefore have a quinonoid structure. 
Anhydrous tetrachlorogallein has only a faint colour, and probably 
exists in the lactoid form. The presence of the three phenolic 
hydroxyl groups i n  the quinonoid modification is demonstrated by the 
formation of a coloured tetramethyl derivative, which, on hydrolysis, 
yields a colourless trimethyl ether. Several other colourless deriv- 
atives, such as the tetra-acetyl derivative, the tetraphenylcarbamate, and 
the tetxarnethyl ether, have also been prepared, and to all of these the 
lactoid formula is assigned. The existence of these compounds 
indicates the presence of four phenolic hydioxyl groups in the lactoid 
modification. It has been found that the trimethyl ether, like tetra- 
chlorogallein itself, is tautomeric ; it yields a colourless acetyl deriv- 
ative and methyl ether, and coloured salts and esters. It i A  pointed out 
tha t  this fact does not seem to be in harmony with Baeyer's oscillation 
theory of the cause of colour in  the aniline and aurin dyes (Abstr., 
1907, i, 759). Tetrachlorogallein is less basic than gallein, but yields 
tl hydrochloride, as do also its esters. 

Tetrachlorogallein has a faint red colour, decomposes at about 

C,H,O(OH) 6 2  C P *  Pu
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320° with evolution of hydrogen chloride, and forms intensely blue 
solutions with sodium or potassium hydroxide, a bluish-purple solution 
with ammonia, and reddish-purple solutions with alkali carbonates. 
On adding acid to  a freshly prepared solution in alkali hydroxide, t he  
hydrate, C,,H807C14,H,0, is obtained as a red precipitate. The hydro- 
cldoride, and sodizcm, potassium, lead, and barium salts are described. 
The tetra-acetgl derivative melts at 261' (corr.), and the  tetraphenyl- 
cartarnate at 182' (uncorr. ). Tetrachlorogalleia rnetlkjl ester, m. p. 
285-290' (decomp.), forms a dark red, crystalline powder with a slight 
green lustre, and behaves towards solutions of alkalis in the same 
manner as tebrachlorogallein itself ; its lgdrochloride is described. 
The etliyl ester melts a t  275-280' (decomp.). Tetmchlorogallein 
trimethyl ether, m. p. 853-254' (uncorr.), forms colourless crystals, 
has fairly strong acid properties, and yields red sodium and ammonium 
salts ; it is also somewhat basic, and gives a red hydrochloride, which 
decomposes quantitatively a t  157" into hydrogen chloride and the  
colourless trimethyl ether. The acetyl derivative of  the trimethyl 
ether, m. p. 252-254', forms colourless crystals. Tho tetrumethpl 
ether (or, rather, the methyl ester of the  trimethyl ether), m. p. 217' 
(uncorr.), crystallises in  prisms, which appear red in  transmitted and 
dark green in reflected l ight;  i t  yields a red hydrochloride. When 
heated with sodium hydroxide solution, the tetramethyl derivative 
undergoes hydrolysis, with formation of the colourless trimethyl ether. 
Evidence has also been obtained of the existence of a colourless 
t etramethyl ether. ~etrucl~lorodicccet?/lgullein dimethpl et?LeT, m. p. 225' 
(uncorr.), forms colourless crystals. 

By the reduction of the tetra-acetyl derivative of tetrachlorogallein, 
a colourless tetrucl~lorotetra-ncetylyccZli.12, 

C,H,(OAC)2>C~.C,CI4* Cop, 
O<C,H,(OAC)~ 

m. p. 221-222', is obtained, which has acid properties ; i ts  silver salt 
is white and decomposes a t  230--540°. Tetrachlorogallin therefore 
contains four phenolic hydroxyl groups and one carboxyl group, 
Orndorff and Brewer's formula for  gallin (loc. cit.) being thus con- 
firmed. 

Although tetrachloropallein and its trimethyl ether contain sub- 
stituents in  both of the ortho-positions to the carboxyl group, they 
nevertheless yield esters by the ordinary catalytic method of esterifica- 
tion, and are therefore exceptions t o  Victor Meyer's rule. E. G. 

The Basic Power of Dinaphthapyranol is only Manifested 
in Acid Solution. Ix. ROUEKT VOSSE (Bull. 8oc. chim., 1909, 
[iv], 5, 827--828).--It bas been shown previously (this vol., i, 667)  t ha t  
dinaphthapyranol in  acetic acid solution displaces potassium from 
potassium picrate. It cannot, however, be concluded tha t  the pyranol 
is a strong base, since its neutral salts (chloride, bromide, etc.), which 
do not dissolve in  cold water, are decomposed by boiling water with 
liberation of the acid and formation of the  pyryl oxide. Thie 
hydrolysis explains the absence of basic power of the pyranol in 
neutral aqueous solution. Dinnphthnpyranol differs in this respect, 
not only from the metallic hydroxides, bu t  also From the carbinols of 
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the  triphenylmethane series (compare Prud'homme, Bu2Z. SOC. china., 
1895, [iii], 13, 218). E. H. 

Action of Iodine and its Compounds on Adrenaline. 
GIUSEPPE COMESSATTI (Amli. Farrnacol. sper. h'ci. afini., 1909, 8).- 
In  aqueous solutions, iodine compounds exert in uitro a distinct anti- 
adrenaline action, the adrenaline undergoing oxidation to oxg- 
adrenaline. The action is most active with free iodine, and is more 
active with potassium iodide than with sodium iodide. When mixed 
with organic liquids, such as  blood-serum, iodine and its compounds no 
longer exhibit this action, T. H. P. 

isohdogenidee. ANDRJ~ WAHL and P. BAGAED (Compt. rend., 
1909, 149, 132-134. Compare this vol., i, 330;  Czaplicki, 
Kostanecki, and Lampe, this vol., i, 236).-A description of new iso- 
indogenides prepared by the method already described. Benzylidene- 
oxindole, NH<;,:>C: CHPb, obtained from benzaldehyde and 

oxindole, forms sulphur-yellow needles, m. p. 175-176'. p-Methoxy- 
benz,iylideneoxindole, C,,H,,O,N, crystallises in yellow needles, m. p. 
157'. m-Nitrobenzylideneoxirtdole, C,,H,,O,N,, occurs in orange leaf- 
lets, m. p. 255-257'. p-Dimethylamanobenzyladeneoxindole, 

forms orange-yellow needles, m. p. 194-195c, turning red on exposure 
t o  air ; it is a basic dye. o-Hydroxybenxylideneoxindole, C,,H,,O~N, 
forms needles, m. p. 195O; the meta-derivative has m. p. about 280°, 
whilst the pal-a-derivative forms small, yellow crystals, m. p. above 
300". 2 ; 4-Dihydroxpbenxylide?teoxindole, 

CI7~16ON2,  

NH<($$+: CH*C,H,(OH),, 
occurs in small, yellow crystals, m. p. above 300'. 
benxylideneoxindole has m. p. 246'. 
in aqueous alkalis, giving yellow or orange solutions. 

3 : 4-Bil~ydroxy- 
The hydroxy-derivatives dissolve 

W. 0. W. 

Preparation of a Sulphur Derivative of Isatin. GESELLSCHAFT 
FUR CHEMISCHE INDUSTRIE I N  BASEL (D.R.-P. 210343).-By the action 
of sodium tetrasulphide (30 parts) on indoxyl (30 parts) in alcoholic 
solution at 80-90", and subsequent distillation of the solvent, a 
crystallirie paste is obtained, which, when decomposed with dilute 
hydrochloric acid, gives rise to  the compound, C,H,ONS, a brown powder 
decomposing above 300'. F. 31. G. RI .  

[Preparation of Carbaaole Derivatives.] HANS T. BUCHERER 
and FHANZ SEYDE (D.R.-P. 208060. Compare J a p p  and Maitland, 
Trans., 1903, 83, 267).-The condensation of amino- and hydroxy- 
compounds with phenylhydrazine and sodium hydrogen sulphite is 
shown to  take place in aqueous solution, arid therefore at a lower 
temperature than tha t  indicated by previous workers. Wi th  a- and 
&naphthols the chief product is sodium pheno-a- or -P-nap?dLacarbazoZe- 

R- 
N-sulphonate, I >N*SO,lSa, which, on heating with mineral acids, 

C,O% 
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becomes converted into phenonaphthacarbazole. 
other compounds are  also formed. 

W i t h  a-naphthol two 
F. M. G. M. 

Preparation of Aromatic Acyl-pdiamines. KALLE & Co. 
(D.R.-P. 210886).-The p-diamines having t h e  anr;exed general 

formula (where X may be chlorine, a n  alkyl or  
alkgloxj-group ; SY thioalkyl, thioacyl, or chlorine) are  
prepared as follows : 3 : 6-Dichlorp-4-nitroacctanilide is 
boiled f o r  four or five hours in 95% alcoholic solution 
with sodium disulphide prepared by fusing sodium 

NIT, sulphide with the requisite amount of sulphur. On 
cooling, the  mixture sets t o  a crystalline mass of a 

nitrodisulphide compound, which, after mashing with alcohol and water, 
is sufficiently pure for use in  subsequent operations. The nitro- 
disulphide may be heated in aqueous solution with iron filings and 
dilute acetic acid, and the  reduction mixture treated with sodium 
hydroxide and chloroacetic acid, when a theoretical yield of sodium 
5-chloro-4-ucetyG1 : 4-pl~enylenediumiite-2-tI~iolacetate~ 

N H A c *  C,H,Cl(NH,)*S.CH,* CO,Na, 
is  obtained in  a-sufficiently pure condition for use in the  preparation OF 
dyes. On acidifying the  solution of this base, the  anhydride, 

NIIAcyl 
X/\ 

1 I S y  
\/ 

S-YH, 
NHAc.C,H,C1<NH. co Y 

is precipitated in  colourless crystals, and, on heating this  with dilute 
sodium hydroxide a t  120°, the  acetyl group is removed and sodium 
6-chloro-1 : 4-phenyle~zediamine-2-tIbiolacetate results. 

If the  reduced nitrodisulphide is treated in  alkaline solution with 
methyl sulphate, the nzetiiyl ether separates in  colourless needles ; this  
compound is almost insoluble in  water, but  dissolves readily in  benzene, 
alcohol, or acetone. F. M. G. M. 

Some Ethylenic Compounds Containing Nitrogen. G. 
BUSIGNIES (Compt. rend., 1909, 149, 348-350. Compare Klages, 
Abstr., 1902, i, 666)-The action of magnesium methyl iodide on 
Michler's ketone has been studied by Freund (Abstr., 1906, i, 384); 
the  present communication contains an account of the  action of 
organo-magnesium compounds on other aromatic ketones coutaining 
alkylamino-groups. The following new compounds are  mentioned : 
p-Dimethglaminodip?ienylet?~ylene, CH,:CPh*C,H,*NMe,, m. p. 47'. 
p-Di~methy?aminodiphenplp~oppZene, CHMe:CPh*C,H,*NRle,, m. p .  9 1'. 
p p-Tetranze tfLylcli~minodiplLe.It?/Lhetc ylene, 

C~I\.le*[C€€,],*CH:C(C,H,*NMe,),, 
m. p. 61'. pg- Tetraetlqldiamznodiphenylethylene, C,,H,,N,, m. p. 102'. 
pp-TetraethyldtaminodiphenyZpropglene, C,,H,,N,, m. p. 5 6O. When 
dimethylaminobenzophenone mas treated with magnesium benzyl 
chloride, a n  intermediate compound was isolated, dinzethylamino- 
diphenylbenxylcarbinoZ, CH,Ph*CPh(C6H,*NMe,)*OHy m. p. 131-132'. 

The following substances have been obtained by reduction of the  
corresponding unsaturated compounds : pp-Tetramethyldiaminocli- 

phenylethcuze, CHMe(C6H4* NAle,),, m. p .  67'. pp-TetramethyZdiamino- 
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cEipheny2 -phenpEethane, C MePh(C,H,*NMe,),, m. p. 127'. 
diaminodiphen ylethane, CZ2Hp2N2, m. p. 45'. 

acids. w. 0. w. 

Tetiqaethyl- 

The foregoing bases are soluble in  organic solvents and in  dilute 

Preparation of Sulphonic Derivatives of Thioanilines. 
AKTIEN-GESELLSCHAFT ~ i f i i  ANILIN-FABRIKATION (D.R.-P. 210564),- 
When sodium p-nitrothiolphenyl-o-sulphonate (25 p?r ts) is treated in 
aqueous solution with Fodium 2-chloro-5-nitrobenzenesulphonate (26 
parts) and boiled during three to four hours, condensation takes place, 
and the sodium salt of dinilrodisulpl~odiphen~z sulphide, 

S(N02*C,H3*S0,Naj2, 
separates on cooling as a yellow, crystalline powder. 

This on roduction with zinc dust in alkaline solution, and subsequent 
acidification, .yields di~mi9todisuZphodipl~enyl sulphitle, a crystalline, grey 
powder. Wlth sodiiim p-nitrothiophenoxide and sodium 2-chloro-5- 
nitrobenzenesulphonate, the orange-yellow, crystalline sotliwm salt of 
&initrosulpllloclip~en?/Z sulphide is obtained. F. 11. G. &I. 

Basic Properties of the Hydrazones .  ROBERTO CIUSA (Atti €2. 
Accnd. Lincei, 1909, [v], 18, ii, 100-1OQ).-The basic character of 
hydrazones is appreciable only in those of aliphatic or hydroaromatic 
ketones, being very feeble with aromatic hydrazones. This difference 
is exhibited by the difference in behsviour shown by the two classes of 
hydrazones with aromatic polynitro-derivatives (compare Abstr., 1906, 
i, 891, 962 ; 1907, i, 553). 

The author has prepared a number of such additive compounds of 
hydrazones and aromatic polynitro-derivatives, in order t o  ascertain 
if any relation exists between the colours of t h e  compounds and the 
compositions of the hydrazones from which they are formed. Of the 
polynitro-derivatives employed, picramide and picryl chloride give the 
most stable and most intensely coloured compounds, and of the hydr- 
azones, piperonaldehyde phenylhydrazone and phenylmethylhydrazone, 
which contain a n  oxymethylene group, give the most stable and 
intensely coloured compounds. 

Another property which is common to the aromatic hydrazones, 
indoles, carbazoles, and diphenylamine, and should be related to their 
constitutions, is that of giving with an  ethereal solution of tetm- 
chloro-p-benzoquinone intense colorations which are sometimes different 
for substances of similar constitution. The following are the colora- 
tions obtained in this way : the phenylhydrazones of benzaldehyde, 
piperonaldehyde, m-nitrobenzaldehyde, and cinnamaldehyde, green ; 
tha t  of anisaldehyde, blue ; piperonaldehydephenylmethylhydrazone, 
green ; benzaldehydephenylmethylhydrazone, blue ; diphenylamine, 
dark green ; indole, brownish-red ; 2-methylindole, violet ; 3-methyl- 
indole, dirty red ; 1-methylindole, blue ; pyrrole, wine-red ; carbazole, 
-red ; tetrahydrocarbazole, violet. 

The hydrazones of aliphatic aldehydes and ketones give stable, 
colourless salts with mineral acids, but the salts formed by the hydr- 
azones of aromatic aldehydes have a more or less intense yellow or 
brownish-yellow colour. These hydrochlorides, which may be readily 

vor,. XCVI. i. 3 e  
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prepared by passing dry  hydrogen cliloride into the dry ethereal 
solutions of the  hydrazones, remain unchanged when dried out of 
contact with air, give up  their acid more or  less easily in  a vacuum, 
and are  immediately hydrolysed by water. The hydrazones also give 
coloured salts with hydrobromic, hydriodic, and sulphuric acids, and 
with ferric chloride they yield dark green salts. Between the  colours 
of the  hydrochlorides and the  struct.ures of the corresponding aldehydes 
there seems to  be no close connexion, and when i t  is considered that 
colourless benzaldehydephenylhydrazone gives a n  orange-coloured 
hydrochloride which forms reddish-brown additive products with 
trinitrobenzene derivatives, it appears t h a t  the  intensa colour of these 
additive products is  a consequence, partly of the halochromism of the  
hydrazones, and partly of t h e  nature of the  nitro-derivatives themselves. 
The hydrochlorides of the hydrazones most probably have a quinonoid 
structure. T. H. P. 

Action of Water on Nitrosohydrazines. R. GIOVETTI (AIti. R. 
Accad. Xci. Torino, 1909, 44, 949-956).-1t was found by Ponzio 
(Abstr., 1908, i, 482) t h a t  /3-nitroso-a-benzoyl-P-phenylhydrazine, 
when boiled with water, is  converted into a-benzoyl-P-phenylhgdrazine. 
The author finds t h a t  this replacement of the nitroso-group by 
hydrogen also takes place with the following hydrazine derivatives on 
boiling them with water : /3 nitroso-a-formyl-/3-phenylhydrazine ; 
P-nitroso-a-formyl- /3-p - tolylhydrazine'; p nitroso-a-p-toluoyl-/3-p-tolyl- 
hydrazine; P-nitroso-a-anisoyl-,!3-p-tolylhydrazine ; P-nitroso-a-formyl-/3- 
p-bromophenylhydrazine ; ,!3-nitroso-a-p-toluoyl-/3-p-bromopheuylhydr- 
azine, and p nit roso-a-anisoyl-,!3-p-bromophenylhydrazine. 

a-Foi.myl-/3-p-toEyZ~~ydrcLxilze, CHO*NH*NH*C,H,Rle, prepared from 
formic acid (2  mols.) and 21-tolylhydrazine (1 mol.), crystallises from 
alcohol in  shining, white needles, m. p. 164'. 

p-Nitroso-a- fo?.nnlyl-P-p-toZyZlydruzin~, CHO-NH*N( NO)-C,H,l\le, 
separates in  almost white leaflets, m. p. 85-46'  (decomp.), gives 
Liebermann's reaction, and dissolves i n  concentrated sulphuric acid, 
giving a reddish-yellow coloration. 

a-p- 7'oZuoyZ-,!3-p-tolyZhydrazine, C,H,Me* CO *NH*N H*C,H, Me, crys- 
tallises from alcohol i n  white needles, m. p. 177'. 

p-~itl.oso-a-p-to!uyZ-/3-p-toZylhydraxiiae, 
CGH,Rfo*CO*NH*N(NO) *C,H,Rfe, 

is precipitated from sodium hydroxide solubion by addition of acid in  
yellow plates, m. p. 110' (decomp.), gives Liebermann's reaction, and 
forms a green solution in  concentrated sulphuric acid. 

O~~e*C,H,*C0.NU:*NH*C6H4Me, 
crystallises from alcohol in white needles, m. p. 158'. 

OMe*C,H,*CO*NH*N(NO)* C6H4Rle, 
separates in yellow lamin=, m. p.. 107-109° (decomp.), gives 
Liebermann's reaction, and dissolves in concentrated sulphuric acid, 
giving a blue solution. 

a-Anisoyl - p - p-tohJhydrazine, 

P - l ~ T ~ t r o s o - a - c ~ n i s o ? l - ~ - ~  - tolylh ydraxine, 

/3 -Nitroso- arforrn yl- P- p- bromophen ylii ydvazine, 
CHO*NII*N( KO)*C,H,Br, 

crystallises from R mixture of ether and light pctroleum in yellow 
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plates, m. p. 84-85' (decornp.), gives Liebermann's reaction, and forms 
a red solution in concentrated sulphuric acid. 

p- Nitroso-a-p-toluoyl-p- p- bromopheny Zhydrazine, 
C,H,Me*CO*NH*N(NO)*C!,H,Br, 

separates in yellow laminae, m. p. 99-102O (decomp.), gives 
Liebermann's reaction, and yields a violet coloration in concentrated 
sulphuric acid. 

p-NitYoso-a-nnisoyl -P-p-6ronLophenylhydraxine, 
OM e*C,H,*CO*NH*N( NO)*C,H,iBr, 

separates in pale yellow lamin=, m: p. 1OO-10lo (decornp.), gives 
Liebermann's reaction, and dissolves in concentrated sulphuric acid, 
giving a yellowish-red solution. 

ANGELO AKGELI, 
VINCENZO CASTELLANA, and R. FERRERO ( A t t i  R. Accad. Lincei, 1909, 
[v], 18, ii, 38-46. Compare Angeli and Marchetti, Abstr., 1908, ii, 
84 I).-The silver salt of nitrosophenylhydroxylamine, prepared by 
double decomposition from the sodium salt, darkens with separation 
of silver and formation of nitrosobenzene and nitric oxide : 
C,H,*N,O,Ag = Ph*NO + NO + Ag. At the same time, benzenedi- 
azonium nitrate is formed, thus : Ph*NO + 2 N 0  = Ph*N,*NO, (compare 
Bamberger, Abstr., 1597, i, ZSS), and then decomposes with evolution 
of nitrogen. 

The silver salt of menthonebisnitrosylic acid (compare v. Baeyer, 
Abstr., 1895, i, 549) decomposes, yielding bisnitrosomenthone, nitric 
oxide, and silver : 2C,,H170-N,0,Ag~= (C,,H170*NO), + 2N0 + 2Ag. 

The silver salt of benzenediazoic acid (phenylnitroamine) is, however, 
stable, and can be crystallised from boiling water, benzenediazoic acid 
being a stronger acid than nitrosophenylbydroxylamine (compare 
Hantzsch, Abstr., 1902, i, 209). 

The compound, (CloH,,*0,N,)2, yielded by the decomposition of 
pernitrosocamphor is probably a derivative of dicamphor, and, like 
pernitrosocamphor, gives nitrous oxide when treated with concentrated 
sulphuric acid. It forms a sodium salt, (CloHl,0,N2)2Na2, and a diethyll 
derivative, (C1,H140,N,)Et,, which separates from light petroleum in 
colourless needles, m. p. 140" (decomp.). When treated with carbon 
dioxide or dilute sulphuric acid, the sodium salt yields a basic 
compound : (C,,H,,0,N2)2 = HNO, -I- C,,H,,O,N,, which separates from 
benzene 'in colourless crystals, m. p. 143O (decornp.), and yields a 
picrute, C32H35016N,, m. p. 147". 

Pcrnitrosodicamphor also yields a silver salt, which decomposes 
spontaneously into silver, and a compound, (CI0Hl3O2N2),, which 
separates from ether in crystals, m. p. 153O, and is formed according t o  
the equations : (C,oH,40,N,)Ag2 = (C,oH140,N2)2 + 2Ag and 

the hydrogen being probably readily removed by the silver oxide which 
is formed. 

Silver salts of isopernitrosofenchone and isopernitrosobromocamphor 
could not be obtained. 

o-isoNitrotoluene forms a white silver salt, which, in presence of ice 
and ether, decomposes, yielding a- and P-dinitrodiphenylethanes 

T. H. P. 
Decomposition of Certain Salts of Silver. 

('10H1402N2)2 = (C10H130!2N2)2 + H27 

3 e 2  
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(compare Schmidt, Abstr., 1902, i, 21) : SCHPIi:NO,Ag= 2Agi- 
NO,*CHPh*CHPh*NO,, whilst stilbene and silver nitrite are  formed 
at t h e  same time : 2CHPh*NO2Agm=.CHPh:CHPh + 2AgN0,. The 
action of sodium ethoxide on /3-dinitrodiphenylethane in alcoholic 
solution yields a s m a l l  quant i ty  of a product, C,,H,,O,N, which 
crystallises fxom alcohol in colourless needles, m. p. 125' : 

C14H,204N, + H,O = CI4Hl3O3N + HNO,. 
The silver salt, C N * C P k N 0 2 A g ,  is extremely stable. T. IT. P. 

Glycols and Glycol-ethers of Glyoxalones and their Isomer- 
ism. HEINRICH BILTZ (AnnciZe,t, 1909, 338, 156--242).-Whilst 
investigating the  chemical properties of 4 : 5-diphenylglyoxalone (com- 
pare Biltz and Rimpel, Abstr., 1908, i, 573) i t  was found tha t  the 
action of small quantities of bromine in  methyl alcohol on this  compound 
resulted in  the formation of 4 : 5-dimethoxy-4 : 5-diphenyldihydrogly- 
oxalone (I), which separated with 1 mol. Me-OH. This compound is 
probably formed by the action of the alcohol on 4 : 5-dibromo-4 : 5 di- 
phenyldihydroglyoxalons (11) formed intermediately. 

$lPhBr*NH>Co. 
(IT.) CPhBr N I3 >GO. 

03Ie*  vPh*NH 
(I" ONe*C')Ph*NH 

The dimethoxy-:ompound, with 1 I\le*OH, when recrystallised from 
methyl alcohol, yields a n  isomeride, which decomposes at a higher 
temperature and loses the  alcohol of crystallisation at 100'. Tho 
isomeride with the  lower temperature of decomposition, when heated 
a t  about loo', loses 2MeOH, but  I MeOH may be removed by shaking 
the  substance with cold ethyl alcohol. The compound formed by the  
elimination of 2Me-OH from the isomeride with the  lower temperature 
of decomr>osition is also formed bv heating the  isomeride with tho I J Q 

higher decomposition temperature a t  about 200', and is shown to be 

5-methoxy-4 : 5-diphenylisoglyoxalone, >co. OMe*CPh*NH 
CPh=N 

Analogous compounds a re  obtained by replacing the  methyl alcohol 
by ethyl  alcohol. Similar compounds have also been prepared by the  
same method from 4 : 5-di-p-L~omophenylglyoxalone, 4 : 5-diphenyl-1- 
methylglyoxalone, and 4 : 5-diphenyl-1 -ethylgljoxalone. 

That  the  alkyloxy-groups occupy positions 4 and 5 is proved (1) by 
the production of acetylenediureine from the  compounds and  carba- 
mide ; (2) by the  formation of benzil and carbamide or their  substitu- 
tion products when the  compounds ara  treated with acids. 

The isomerism of these derivatives may be best explained on the  
assumption t h a t  the  labile form with the  lower temperature of decompo- 
sition has a syn-configuration (III), whilst the  stable modification 
with the high decomposition point has an anti-configuration (IV).  

Ph*C*OEt Ph*C*OEt  

P h * h O E t  OE t b P h  
The  fact t h a t  only the  syn-compounds give rise t o  isoglyoxalone 

derivatives at 100' shows t h a t  the  imino-hydrogen atoms do not  lie in 
t h e  same plane as t h e  glyoxalone r ing;  further, the  imino-hydrogen 
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atoms lie on opposite sides of this plane, otherwise the anti-ethers 
would readily part  with 1 mol. of alcohol, whilst the  syn-ethers would 
give up 2 mois. of alcohol or none at all. The first result of the 
addition of the two ethoxy-groups to  the diphenylglyoxalone is the 
formation of the syn-ether, in which one ethoxy-group must necessarily 
lie on the same side oE the ring as one of the imino-hydrogen atoms : 
these are printed in heavy type (V). The ease with which 1 mol. of 
alcohol is eliminated is due to  the close proximity of this hydrogen 
atom and ethoxy-group. The configuration of the anti-ether is repre- 
sented by (VI), in which the imino-hydrogen atoms and the  ethoxy- 
groups are situated on either side of the ring, and, in  consequence, 
alcohol is not liberated from the anti-ether below 200°. 

/Nrl\CO OEt-C-Ph /NH\Co. / 

1 PH (VIJ 
.OEt*C*Ph / 

Ph*C*OEt 
I /NR 

(V.) 

OEt C*Ph 
The anti-forms naturally pass into the syn-modifications at the  

temperatures at which alcohol is eliminated. anti-4 : 5-Diethoxy- 
diphenyldihydroglyoxalone with ethyl alcohol of cry s ta l l i sdon ,  how- 
evor, passes into the syn-modification when kept in a n  atmosphere 
containing a trace of acid. 

The alkyloxy-compounds just described may also be prepared directly 
from the corresponding hydroxy-compounds by treating the alcoholic 
solutions with R mineral acid. The fact tha t  4 : 5-dihydroxy-4 : 5-di-p- 
bromophenyldihydroglyoxalone when treated with ethyl alcohol and a 
small quantity of hydrochloric acid below 0' yields the syn-ether, 
shows tha t  the dihydroxy-compound is itself also a syn-compound. 

The dihydroxy-compounds may be prepared by the following methods : 
(1) treatment of the glyoxalone with a golution of nitric acid in glacial 
acetic acid; this method is of general applicability; (2) boiling an  
alkaline alcoholic solution of benzil or substituted benzil with sym- 
metrical disubstituted carbamides. Carbamide and mono-substituted 
carbamides yield hydantoins (compare Biltz and Rimpel, Abstr., 1908, 
i, 462);  (3) oxidation of glyoxalones with alkyl groups in positions 
1 and 3 by means of potassium permanganate in aqueous acetone ; (4) 
treatment of 4 : 5-dibromodihydroglgoxalones with water. 

Tho dihydroxy-derivatives are colourless, crystalline substances, 
which melt and decompose, yielding hydantoins. They are likewise 
converted by hot acetic anhydride into hydantoins. The same com- 
pounds are also formed by boiling with alcohol containing alkali, pro- 
vided that at least one imino-hydrogen atom is present in the molecule. 

The 5-alkyloxyisoglyoxalones are obtained by the following methods : 
(1 ) fusion of any ether of the necessary dihydroxydihydroglyoxalone, 
also by boiling solutions of t h e  ethers in chloroform, benzene, etc.; 
(2) boiling dihydroxydihydroglyoxalones with alcohol and a small 
quantity of a mineral acid; (3) action of bromine and ethyl alcohol on 
the glyoxalone. The last two methods are applicable only when an 
alkyl group is attached to nitrogen. When treated with alcohol 
containing acid, they yield dialkyloxy-derivatives, provided the latter 
are capable of existence. 
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I n  conclusion, attention is drawn to many similarities in the  
chemical properties of uric acid, which contains a glyoxalone ring, and 
the glyoxalones. The fact tha t  ethers of dihydroxytrimethyluric acid, 
unlike those of the dihydroxydihydroglyoxalones, do not undergo 
isomeric change when crystallised from alcohol, is due to  the fact that  
the alkyloxy-groups cannot change places with the GO or NMe group 
of the pyrimidine ring, I t  is also evident from this fact t ha t  the 
anti-modifications of the dialkyloxydihydroglyoxalones are not produced 
from the spisornerides by the hydrogen and nitrogen atoms of one of 
the imino-groups changing positions. 

[With CHAIM RIM PEL.]-^ : 5-0 i?qdroxy- 4 : 5-d~phenyMi~~~~rogZy-  

NH'(?Ph*oH forms faintly yellow, compact, rhombic 
NH*CPh*OH' oxatone, CO< 

crystals, decomposing at 170'. A substance, C17H1803N2, was isolated 
from the product of the oxidation of 4 : 5-diphenylglyoxalone with 
potassium permanganate ; it crystallises in  stout, rhombic plates, and 
decomposes a t  2 1 5 O ,  yielding diphenylacetylenediureine. syn-4 : 5- 
Dietl~oxy-4 : 5-diphenyZdi?tyd~oglyoxaZone, as prepared by the methods 
just described, is obtained with l E t * O H  i n  microscopic, long, flat, 
pointed needles ; i t  sinters at about 93", subsequently becomes solid, 
and then melts a t  185-186', being the m. p. of 5-ethoxy-4 : 5-diphenyl- 
isoglyoxalone. Attempts to remove the lEt*OH by shaking with 
methyl alcohol led to displacement of both the ethyl groups by methyl, 
the compound formed being dimethoxydiphenyldihydroglyoxalone with 
1 Me*OH. 

obtained by crystdlising the ayn-modification from ethyl alcohol, 
separates with l E t * O H  in four-sided prisms, and decomposes at about 
225-230' ; the alcohol of crystallisation is eliminated by heating in  a 
vacuum at 100". The anti-compound, free from alcohol of crystallisa- 
tioa, may also be obtaiced by treating the syn-isomeride just described 
with ether ; it decomposes at 224-235', and crystallises with 
4CHC1, in long prisms. 4 : 5-Dichloro-4 : 5-dip?~en~ldihydroglyozcclone, 
C,,H,,ON,Cl,, prepared by the action of chlorine on a solution of 
4 : 5-diphenylglyoxalone in chloroform, crystallises in tufts of thin, 
pale yellow prisms ; it yields the anti-ethyl compound just described 
when crystallised from ethyl alcohol. 5-Ethoxy-4 : 5-diphen?/liso- 

gtyoxcctone, CO< NH*vph*oEt, forms compact crystals, m. p. 185' 

(190" with short thermometer). When boiled with acetic anhydride 
it yields the acetate, C,gHl,O,N,, m. p. lT2-173', and when treated 
with methyl alcohol and one drop of dilute nitric acid it yields 
dimethoxpdiphenyldihydroglyoxalone with lMe*OH ; tha t  is, the 
ethoxy-group is displaced by a methoxy-group. It is oxidised by 
chromic acid to dibenzoylcarbamide, and is reduced by zinc dust and 
acetic acid or by sodium amalgam to diphenylglyoxnlone. When its  
solution i n  chloroform is treated with hydrogen chloride, it yields 
4 : 5-dichloro-4 : 5-diphenyldihydroglyoxalone, and with chlorine, it 
yields 3 ; 4-dichto~o-5-ethoxy-4 : 5 -dip?knylisoglyoxalone, Cl7H1,O,N2CI2, 
obtained in small, white crystals, 

anti-4 ; 5-Diethoxy-4 : 5-clipAenyldihydrogI?/oxabo7te, 
C19H2203N!2, 

N =CPh 
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The following compounds, unless otherwise stated, are obtained by 
methods similar to those employed in the preparation of the analogous 
compounds just described. 0 

sgn -4 : 5 - Dinzethoxy - 4 : 5 - di~~enykdi~ydroglyoxalo~e ,  CI7Hl8O8N2, 
crystallises in small, flat prisms, decomposing at about 115" ; the 
compound with 1 R b O H  forms rounded, mussel-shaped crystals, de- 
composing at about l l  8'. The anti-isomericle forms long needles, m. p. 
217" (decomp.) ; the compound with lMe*OH crystallises in well- 
defined octahedra and decomposes a t  about 214-215". 5-Methoxy- 
4 : 5-dipAenyZisogZ~oxaZone, W1GH1402N2, forms small, compzct crjstala 
with rhombic facets, m. p. 179-180"; the acetate, C18H1603N2, 
crystallises in large prisms, m. p. 180". 
4 : 5-Dihyuroxp-4 : 5-cliphLemJ- 1 -matliyldiiLydrogZ?lox~lone, CI6Hl0O3N2, 

crystallikes in nodular aggregates of prisms, m. p. 150' (decomp.); 
when heated alom, or with an  alcoholic solution of alkali, it yields 
5 : 5-diphenyl-3-methylhydantoin ; the syn-dinzetlql ether, C18H2003N2, 
forms, colourleaa crystals and decomposes a t  110" ; the anti-isomerids 
crystallises i~ aggregates of glistening, long prisms and decomposes a t  
1S8". 5-Methoxp-4 : rj-clipheiapZ-l-methylisogZyoxc~~one, Cl7HI6O2N2, forms 
white crystals, m. r. 152'. Attempts to prepare the diethoxy- 
derivat.ive of the glyoxalone were unsuccessful ; in  each case 5-cthoxy- 
4 : 5-dipl~enyl-l-nzeth?/lisogl~ox~iZone, C1,H,,02N,, was formed ; it crys- 
tdlises in rosettes of small crystals, m. p. 155'. 

4 : 5-Diphenyl-1 : 3-dimethylglyoxalone is best prepared by the action 
of methyl sulphate on 4 : 5-diphenyl-1-methylglyoxalone ; the dihydr- 
oxy-derivative has already been described (compare Abstr., 1908, i, 
218). It does not yield ethers when treated by the methods described 
above. 4 : 5-Dibromo - 4 : 5 - diphenyl - 1 : 3 - dimet~~yZdiliy~~.ogZpoxuZone, 
C,7H180N2Br2, crystallises in red, rhombic plates, sinters a t  120°, 
111. p. about 140' (decomp.). 

sy n-4 ; 5 -Diethoxy-4 : 5-di-p-bromopl~e~ayld ihpdroglyoxa Zone, 
C,,H,OO,N, Br2, 

forms white crystals and decomposes a t  125-130' ; the compound 
with 1 Et -OH crystallises in four-cornered plates and decomposes at 
121-122' ; the  anti-isomeride crystallises in  prisms, m. p. 266-268" 
(decomp.). 5-E;'thoxy-4 : 5-cli-p-b.romophenylisog1yo~cilone was obtained 
as a vitreous mass which could not be crystallised. 

[With P. KREBS.] - 4 : 5-Dihydroxy-4 : 5-cEi-p-?net?~oxy~~~enyl-l : 3- 
dimethyZdi7~?/drog~~oxa~one, C,,H,,O,N,, crystallises in prisms with 
rhombic facets, rn. p. 193" (decomp.). 5 : 5-Di-p-snethoxyphenyL1 : 3- 
dimethylhydantoin, C,9H2004N2, forms small, slender, colourless needles, 
m. p. 114'. 

[With TH. KosEG~~~~N.]-Tetrapheny~gh~oza~o?ze, C27H200N2,. pre- 
pared by boiling a solution of benzoin and diphenylhgdantoin in 
glacial acetic acid, crystallises in colourless, small leaflets, m. p. 207". 
When treated with chromic acid, i t  yields s-dibenxoylcliphenylcccrbccmide, 
CO(NPhBz)2, crystallising in  tufts of colourless, hexagonal leaflets, 
m. p. ZOOo (decomp.). The cli1ip.h-oxy-derivative, C27H2203N2, forms 
large crystals with rhombic and hexagonal facets, sinters a t  about 1 60°, 
and decomposes at about 178'. All attempts to prepare ethers of it 
were unsuccessful. 1 : 3 : 5 : 5-7'etrapT~en1~lhydantoin, C,,H2,0,N2, crys- 
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tallises in long, rhombic leaflets, m. p. 186'. Tetraphenylglyoxalone 
does not condense with diphenylcarbamide when heated with glacial 
acetic acid and bromine ; the  dnlg compound formed is 8-di-p-bromo- 
phenylcarbamide, which commences t o  darken at 300°, siriters a t  320°, 
and decomposes at about 330". The m. p. recorded by Portner (Abstr., 
1899, i, 136) is incorrect. 

4 : Ei-DiplhenyZ- 1 -et?gZglyoxaZone, Ci7H160N2, prepared from benzoin 
and ethylcarbamide, or from diphenylglyoxalone and ethyl sulphate, 
forms colourless crystals, M. p. 260' ; t h e  acetate, C19H1802N2, crystal- 
lises i n  needles, m. p. 122-1 23'. The dihydroxy-derivative, C1,H1803N2, 
forms glistening, transparent crystals, m. p. 191-192" (decomp.) ; at 
this  temperature it passes into 5 : 5-diphenyl-3-ethylhydantoin (compare 
Abstr., 1908, i, 462) ; the  syn-disnethoxy-desivative, CI9H2,O3N2, forms 
small crystals, m. p. about 81" (slight decomp.) ; the  anti-isomeride (2) 
has m. p. 185" (slight decomp.). Attempts  to  prepare the corresponding 
diethoxy-derivatives resulted in  the  formation of 5-ethosy-4 : 5-diphenyl- 
1-ethylisoglyoxalone, C,,H,,O,N,, colourless prisms, m. D. 1 0 4 O .  The 
la t ter  substance when treated with methyl alcohol and a trace of 
hydrochloric acid yields 4 : 5-dihydroxy-4 : 5-diphenyl-1-ethyldihydro- 
glyoxalone. This, when treated with a n  alcoholic solution of carb- 
amide in  the presence of hydrochloric acid, yields 4 : 5-d.i;uher~?~I-l-meth?/Z- 

NEtg?Ph*NH>CO, mliich crystallises in colour- 
NH-CPh-NH acetylenediureine, CO< 

less, felted needles, m. p. 234-285" (decomp.) ; the  diacetate, C2,H2,0,N,, 
forms long, slender prisms, m. p. 220" (decorup.). 
4 : 5-Biphenyl-l : ~-diet~hyZyZ?/oxcclo,Le, C,,HZoON,, foriiis small, colour- 

less crystals, m, p. 13Sc. When oxidised with chromic acid, it yields 
dibenxo~ldiet?~yZcarbul.ltide, CO( NEtBz),, hexagonal leaflets, m. p. 
15 1-152". The dihydroxy-derivative, C19H2103N2, forms colourless, 
glistening crystals, m. p. 157.5' (decomp.), and when fused yields 
5 : 5-dip?~enyZ-l : 3-diet?~?/lf~yclantoi~~, C,,H,,O,B ,, long, slender prisms, 
m. p. 110". 'l'he glyoxalone does not  yield dialkyloxy-derivatives when 
treated with alcohol and bromine. W. H. G. 

Pyr imidines .  XLV. Sulphur Derivatives of 5-Hydroxy- 
uracil : Preparation of 5-Benzylthioluracil and 5-Benzyl th io l -  
cytosine. TREAT B. JOHNSON and HERBERT H. GUEST (Ainer. Chem. 
J., 1909, 42, 271--337).-1t has  been shown by several authors t h a t  
the  hydrogen atoms of t h e  inethylene group of cyclic compounds 
containing the  *S*CH,*CO* complex, such as  rhodanic acids and 
$-thiohydantoins, react with aldehydes in  presence of alkali with 
formation of unsaturated condensation products. It has also been 
fouud t h a t  the methylene group of aryl-$-thiohydantoins is capable of 
condensing with ethyl oxalate in presence of sodium ethoxide, but it 
does not appear that  an  at tempt  has ever been made to condense 
ethyl oxalate or ethyl formate with a n  acyclic compound containing 
the complex *S*CH,*CO*. Experiments have therefore been made in 
order t o  ascertain if ethyl formate would condense with a thio-ether of 
ethyl thioglycollate, SH*CH,*CO,Et, with production of an a-thiol 
derivative of P-hydroxyacrylic acid. 

W h e n  the sodium derivative of ethyl benzylthioglycollate (Gabriel, 
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Abstr., 1880, 34) is treated with ethyl formste in presence of sodium, 
ethyl P-hydroxy-a-benxylthiolacrylate, OH*CH:C(S*CH,Ph)* CO,Et, m. p. 
57-58", is obtained, which gives a bright red colour with ferric 
chloride. The sodium derivative of this comDound condenses smoothlv 
with ethyl-$-thiocarbamide, yielding 5 - b&mJtiLiol- 2 - ethylthiol- 6- 
pyrimidone, NH<Co.C(s.CH,p$WH, C(SEt) == m. p. 155-156", which forms 
tabular crystals, and is 'conveked by strong hydrochloric acid into - -  
5-6enxyltl~ioluraci1, NH<Co.C(s,CH co--- NH ph)>CH, m. p. 290°, which 

0 

crystallises in rhombic plates or tabfets.' 5-Benzylthiol-2-ethylthiol- 
6-pyrimidone reacts with phosphoryl chloride with formation of 
6 -cliloro-5-benxylthiol-2-eth~lltl~iotp~rinzidi~e, 

m. p. 47--4S0, which crystallises 'in prisms'and is converted by alcoholic 
ammonia into 6-nmino-5-benz~lthioE-2-etI~~lthiolp?/re, m. p. 68-69', 
which forms groups of needles. When this amino-derivative is boiled 
with concentrated hydrochloric acid, ethyl mercaptan is evolved and 

co--- NH 5-benx~lthioZcytosi~ze, N<C(NH,). c(s, CK,Ph )>C H, m. p. 2 40-2 4 1 O, 
is produced, which crystallises in plates. When 5-benzylthiol-%ethyl- 
thiol-6-pyrimidone is heated in a current of dry hydrogen chloride at 
160-170°, ethyl chloride is produced, together with 2-thio-5-benz$thioZ- 

6-pyrimidone, NH<Co.C(s.CH2TE>CH, CS--- m. p. 195-196". 

>CH, 
C( SMe)=N 

N%Cl*C (OEt) 6 - Chloro-5 -elhoxy-2-methyZtlTLiol~yrimidine, 
m. p. 75", obtained by the action of phosphoryl chloride on 5-ethoxy-2- 
methylthiol-6-pyrimidone (Johnson and McCollum, Abstr., 1906, i, 
705), crystallises in slender prisms, and, when heated with alcoholic 
potassium hydrosulphide, is converted into 6 -thio-5-ethoxy-2-met/"yZthioZ- 
pyrimidine, NH<Cs C(SEt)=N>CH, *c (Om) m. p. 190°, which forms light 

yellow prisms. 

N > ~ ~ ,  m., p. cc1==1 
2 : 6 -  Dichloro- 5 -etl~oxypy?.imidine, %Cl*C(*Et) 

41-42', obtained by the action of phosphoryl chloride on 5-ethoxy- 
uracil (Johnson and McCollum, Zoc. cit.), forms prisms or needles, and 
is converted by potassium hydrosulphide into 2 : 6-dithio-5-ethoxy- 
pyrimidine (dithio-5-etTLoxyurucil), NH<E!q&$>CH, which crystal- 
lises in needles and decomposes above 255". 

The sodium derivative of ethyl ~-hydroxy-a-phenoxyacrylate con- 
denses with thiocarbirdide with formation of 2-tkio-5-phenoxy-6- 

pyrimidone, NH<Co.C(C)ph) CS---NH>CH, m. p. 253-254", which forms 
clusters of prisms, and is converted by concentrated hydrochloric or 

>CH, m. p. CO---NH hydrobromic acid into 5yhenoxyurncil, NH<Co. (Oph) 
290" (decomp.), which crystallises in needles. E. G. 
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Preparation of Pyrimidine Derivatives. FARBENFABSIKEN VORY. 
FRIEDR. BAYER & Co. (D.R.-P. 209729).-Pyrimidine derivatives 
having the general formula : 

(where X is hydrogen or an alkyl group; Y acidic, sulphur, imino-, or 
cyanimino-residues ; R, an alkyl group, and R, and R, hydrogen, alkyl, 
or aryl residues) are intermediate products for the preparation of thera- 
peutically active purine derivatives (following abstract). 4-Amino- 
2 : 6-diketo-5-chloroacetylamino- 1 : 3-dimethylpyrimidine (200 parts) is 
heated in  an  autoclave with 30% ammonium hydroxide (1000 parts) to 
50" during ten hours. The excess of water and ammonia are 
evaporated, and the residue treated with 90% alcohol (500 parts), when 
4-amino-5 -aminoacetylamino-2 : 6 -diketo- 1 ; 3-dinzeth y l p  yrimidine, m hi te 
powder, m. p. 220', remains undissolved, being only sparingly soluble in 
this medium, ether, or benzene, but readily so in water. 

If piperidine replaces t h e  ammonium, hydroxide in  this reaction, the 
piperidyl derivative, prismatic crystals, m. p. 98', is obtained; it is 
readily soluble i n  hot water, alcohol, and alkali hydroxides, but only 
slightly soluble in cold water. 4- Amino-5 (P)-chloro-a-hydroxy- 
propionylamino-3 ; 6-diketo-1 : 3-dimethylpyrimidine, when condensed 
with dimethylamine, yields the 5(~)-dimethykaminoZacty?arnino- 
pyrimidine derivative, m. p. 228", easily soluble in  water and alkali 
hydroxides, but insoluble in alcohol or ether. 4-Amino-5-phenylamino- 
metylamino-2 : 6-diketo-3-methylpyrimidine, m. p. 275", soluble in  the 
ordinary organic media, but insoluble in hot water, is obtained from 
4-amino-5-cbloroacetylamino-2 : 6-diketo-3-met hylpyrimidine (m. p. 225') 
on warming with aniline. 

Preparation of Basic Purine Derivatives. FARBENFABRIKEN 
VORM. FRIEDR. BAYER & Co. (D.R.-P. 209728).-Basic purine deriv R t' ives 
of therapeutic value and having the general formula : 

F. M. G. M. 

F C0 '5.NH>C*R,.NR,R3 
CY*NX*C-N 

(where X is hydrogen or an  alkyl group; Y acyl, sulphur, imino-, or 
cyanimino-groups ; R, an  nlkyl group ; E, and R, hydrogen, alkyl, or 
aryl residues) are produced when aminoaminoacylpyrimidine derivatives 
(compare preceding abstract) are treated with alkaline condensing 
agents, and the preparation of the following is described in the patent. 
8-Aminomethyl-l : 3-dimethylxanthine, m. p. 252" (decornp.), from 
4-amino-5-aminoacety:amino-2 : 6-diketo-1 : 3-dimethylpyrimidine and 
sodium hydroxide (30%), is soluble in  alkalis, but only sparingly 
soluble in alcohol, ether, or chloroform; with acids it forms soluble, 
stable, neutrai salts. 1 : 3-Dimethyl-8-piperidyZrnethylxanthine, colour- 
less needles, m. p. 203', is obtained from 4-amino-2 : 6-diketo-1 : 3-di- 
methyl-5-piperidylacetylaminopyrimidine and sodium ethoxide. 

Other reagents, such as barium hydroxide and magnesia, can be used 
for these condensations. F. M. G. M. 

[Reduction of Nitrodiazo-compounds to Azoxy-derivatives.] 
LEOPOLD CASSELLA & CO. (D.R.-P. 2 1 1029).-pNitrodiazo-compounds 
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are reduced in alkaline solution, yielding the azoxydiamines ; these are 
diazotised and coupled with 6-amino-a-naphthol-3-sulphonic acid in 
acid solution, forming comDounds havine the constitution : 

NIX,* C,,H,( OH) (S6,Na): K,*R* N,O RyN,*C,,H,( OH)  ( S(I3Na)-NH,. 
These substances dye cotton in yellow to violet-red shade... which 

are fast to light. F. M. G. M. 

Attempts at Benzidine Formation in the Diphenyl, 
Diphenylmethane, and Diphenylethane Series. HENRI DUVAL 
(Compt. rend., 1909, 149, 401-402. Compare Abstr., 1905, i, 651 ; 
1906, i, 314).-The author summarises his previous work on this 
subject. Reduction of 2 : 2'-dinitro-4 : 4'-tetramethyldiaminodiphenyl- 
methane by zinc dust in presence of pyridine and hydrochloric acid, 
followed by oxidation in a current of air, the operation being repeated 
using zinc dust and sodium hydroxide as the reducing agent, leads to  
the formation -- of 4 ; 4'-tet~amethyldiamino-2 : 2'-azodiphenylmethane, 
N h l e , . C , H , < ~ ~ ~ C ~ H , * N M e , ,  red spangles, m. p. 2 13". Axozy- 
cliphenylrnethane-4 : &-dicarboxylic acid, obtained by the reduction of 
et,hyl dinitrodiphenylmethane-4 : 4'-dicarbosylate with zinc dust and 
ammonium chloride, followed by oxidation, forms an  ethyl ester, which 
on reduction by zinc duit  and acetic acid, and subsequent treatment 
with mercuric oxide, furnishes etlyl axodiphenylmethane-4 : 4'-di- 

.r 

cccrboxyllate, CO,Et*C,H,<" 2->CbH3*C0,Et, crystallisiog in  yellow CHO 
spangles, m. p. 233O. 2 : 2'-A~od~~iLen?/Zet~ane, 

C 6 H 4 ~ 3 & > C 6 H 4 ,  
yellow needles, m. p. 112.5', is obtained by boiling 2 : 2'-dinitro- 
diphenylethane with barium hydroxide and zinc dust i n  dilute alcoholic 
solution and then oxidising the product with mercuric oxide. 

w. 0. w. 
Relations between a-Benzaldehydephenylhydrazone and 

other Nitrogen Compounds. ROBERTO CIUSA and UGO PESTALOZZA 
(Atti 22. Accad. Lincei, 1909, [v], 18, ii, 90--93).-The authors have 
carried out experiments to ascertain whether there exists any analogy 
in chemical behaviour between a-benzaldehydephenylhydrazone and 
diazoaminobenzene (m. p. 96O), which may be regarded as the phenyl- 
hydrazone of nitrosobenzene. 

The action of picric acid or picryl chloride on a-benzaldehydephenyl- 
hydrnzone in  benzene solution gives, in each case, the corresponding 
intensely brown additive compound. Wi th  diazoaminobenzene 
(1 mol.), picric acid (1 mol.) in 96% alcoholic solution yields benzene- 
diazonium picrate, which may conveniently be prepared in  this way; 
picric acid evidently acts on diazoaminobenzene in the same manner as 
does hydrochloric acid : N,Ph*NHPh + 2HC1= Ph*N,Cl + Ph*NH,,HCl. 

The action of amyl nitrate on diazoaminobenzene, studied with the 
view of obtaining oxidation products containing a chain of six nitrogen 
atoms, is very complex, the only identifiable product obtained being 
benzenediazonium nitrate, 
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The action of mercuric oxide on diazonminobenzene in  chloroform 
solution yields only a mercury salt of diazoaminobenzene, 

m. p. 232O. 
The differences in the behaviour of diazonminobenzene and benz- 

aldehydephenylhydrazone towards amyl nitrate and mercuric oxide 
(compare Minunni and Rap, Abstr., 1897, i, 40 ; von Pechmann, Abstr., 
1893, i, 461) are explained by the acid character of the former com- 
pound and the  feebly basic nature of the latter. 

(N,Ph*NPh),Hg, 

T. H. P. 

Nomenclature of Lipoids. OTTO ROSENHEIM (Bio-Chem. J, 1909, 
4, 331--336).-The author proposes to omit all names given t o  sub- 
stances insufficiehtly characterised, or which are mixtures, and to adopt 
in  the  case of different names for  the same substances, those proposed 
by the original discoverer. The following names sbould therefore be 
discarded : ckrAbrote, cerebric acid, protagon, cerebrin, pseudocerebrin, 
cerebron, homo-cerebrin, and myelin. The names retained mould be : 
cholesterin and phytosterin in  the group free from nitrogen and phos- 
phorus ; phrenosin and kerasin i n  the group of cerebro-galactosides ; 
and lecithin, kephalin, vesalthin, sphingomyelin, neottin, and cuorin in 
the phosphatide group. According to  Thudichum’s original classifica- 
tion, the phosphatides are arranged according to their N : P ratio. 
The name cholesterin is preferred to cholesterol, as  i t  has the advan- 
tage of long and int,ernational usage ; the new terminat.ion represents 
only one characteristic of the substance, namely, its alcoholic nature. 

W. D. H. 

Action of Methyl Iodide on Casein. ZDENKO H. SKRAUP and E. 
KR~AUSE (Monatsh., 1909, 30, 447--465).--The reaction was studied 
with the object of ascertaining whether or not the  protein molecule 
contains free amino-groups. The authors were able to obtain a 40% 
yield of methyl derivative containing iodine, which latter element they 
consider to be present, to some extent, in  the quaternary form; on 
hydrolysis this substance yielded no tyrosine or lysine, and only traces 
of histidine and arginine, but considerable quantities of glutamic acid 
and leucine, and also phenylalanine; the substance does not give 
Millon’s reaction, but gives the biuret and lSlolisch reactions just like 
ordinary casein ; the Liebermann reaction, however, is  rather less 
marked, while the glyoxylic acid reaction is more intense. From these 
facts the conclusion is drawn that, on methylation, the glutamic acid, 
leucine, and possibly phenylalanine residues remain intact, whereas the 
tyrosine complex and the hexone bases are destroyed. 

Purified casein was found to contain a small, yet constant, quantity 
of methyl, both in the form of *OMe and :NRle, and from the figures 
obtained the minimum molecular weight of casein was calculated to be 
3500. 

illethyliodocasein, when finely powdered, is a faintly yellow-coloured 
substance, which Bas a slightly acid reaction to litmus ; when freshly 
prepared it is only partly soluble in  water, but, after keeping for some 
time i n  closed vessels, i t  is completely soluble ; concentrated aqueous 
solutions are yract<ically clear, and are not rendered turbid by the 
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addition of ammonia, but sulphuric acid produces a marked precipitate. 
A heavy precipitate is also produced on half saturation with ammonium 
sulphate. P. H. 

HEmat in .  WILLTAM KBSTER (Zeitsch. physiol. Chenz., 1909, 61, 
164--176).-Mostly polemical against Piloty (this vol., i, 539). While 
recognising the importance of Piloty’s discovery of hRmopyrrole- 
carboxylic acid, the author does not agree with the suggestion that 
each haematin molecule gives only one molecule of this acid, but thinks 
that the complex yielding it occurs twice. If, as Piloty believes, 
hzmopyrrole is formed by the reduction of an  independent complex, 

YR-c<N€€, the imide of a PP’-disubstituted maleic acid should be CR,:C( 
formed on oxidation, but no such compound can be detected. The 
oxidation of h3ematoporphyriu by chromic acid in sulphuric acid solution 
(instead of in glacial acetic acid)results in the formation of two molecules 
of hEmatic acid, one of acotic acid, and four of carbon dioxide. 

- 

G. B. 

Blood-pigment. X. LEON MARCRLEWSKI (Zeitsch. physiol. Chem., 
1909, 61, 276--278).-The product obtained by the action of benzene- 
diazonium chloride on hEmopyrrole, which forms ruby-red, rhombic 
crystals, m. p. 268’ (compare Abstr., 1908, i, 843), is shown to be the 
hydrochloride of a substance resulting from the coupling of two mole- 
cules of benzeneazohaemopyrrole having the formula 

[Ph*N,* C,H,,N-],,HCI. 
An  analogous product, [Ph*N,*C,H7N-],,HCl, has been prepared by 
the action of benzenedinzonium chloride on 2 : 4-dimethylpyrrole. 

Comparison of the absorption spectra of the bisazo-derivatives of 
pyrrole with that of the azo-derivative obtained from haemopyrrole, the 
hydrochloride of which has m. p. 233’ (Zoc. cit.), points t o  the probability 
that hEmopyrrole is a dimethylethylpyrrole. W. H. G. 

Hippomelanin. 11. OTTO RIESSER and PETER RONA (Zeitsch. 
physiol. Chem., 1909, 61, 12--15).-The base described previously 
(compare Abstr., 1908, i, loas),  resulting from the action of a 3% 
solution of hydrogen peroxide containing a small quantity of hydro- 
chloric acid on hippomelanin, is shown to be guanidine. 

A second base, which is precipitated by phosphotungstic acid, was 
also isolated. The picrate is deposited as an oil sparingly soluble in 
alcohol ; the hydrochloride crystallises in long, indistinct needles ; a 
platinichloride insoluble in alcohol could not be obtained. 

W. H. G. 

Constitution of Gelatin. ZDENHO H. SKRAUP and A. VON 
BIEHLER (Moncctsh., 1509,30, 467-479).-The fact that  the combined 
weight of the products of hydrolysis of most proteins falls consider- 
ably short of the weight of the substance hydrolysed induced the 
authors to repeat the hydrolysis of gelatin with the object of ascertain- 
ing whether this discrepancy was due to the imperfection of Fischer’s 
ester method or whether any products were formed which had escaped 
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detection. By repeated and exhaustive esterification of the products of 
hydrolysis of gelatin, the authors have been able to account for 86% of 
the substance, but have not been able to discover any new products. 

P. H. 

Formation of  Oxalic Acid f r o m  Gela t inous  Substances. 
W. S. SADIKOFF (J. Buss. Phys. Chem. Xoc., 1909, 41, 641-651 ; 
Biochern. Zeitsch., 1909,21, 35--45).-Oxidation of thioglutan (Abstr., 
1907, i, 740) with concentrated nitric acid results in the formation of 
oxalic acid, the amount of which varies with the conditions employed. 
Glutin also gives oxalic acid when oxidised by concentrated nitric 
acid, but only when calcium salts are present; with collagen, the 
presence of calcium salts is unnecessary. 

When heated with potassium hydroxide solution a t  240' (under 
which conditions little or no decomposition of oxalic acid occurs), glutin 
gives oxalic acid, the greatest yield obtained being 146*9%, correspond- 
ing with 39.1'7"/:, of the carbon of the glutin ; traces of carbon are lost 
in the form of volatile products, such as pyrrole, indole, etc. The yield 
of oxalic acid under these conditions is not increased by energetic 
hydration of the glutin by means of concentrated hydrochloric acid. 
Similar formation of oxalic acid from thioglutan and collagen is 
observed, the rate of formation being in both cases less than with glutin. 

T. H. P. 

Mono-amino-acids in the Muscular Substance of Egyptian 
Mummies .  I. Enm ABDERHALDEN and CARL J ~ R A H M  (Zeitsclt. 
physiol. Chem., 1909, 61, 419-420).-The following amino-acids 
were identified, 50 grams of the neck muscle serving as the material 
worked with : glycine, slanine, leucine, phenylalanine, and glutamic 
acid. W. D. H. 

Compara t ive  Investigation of the Composi t ion  and 
Structure of Var ious  Kinds of Silks.  111. The Mono- 
amino-acids of S h a n t u n g  Tussore Silk. EMIL ABDERHALDEN 
and CARL BRAHM. IV. Mono-amino-acids from Bengal 
Silk. EVIL AUDERHALDEN and JAMES SINGTON (Zei tsch.  physzol. 
Chenz., 1909, 6 1 ,  256-258, 259-260. Compare this vol., i, 343)- 
The following table gives the main iesults obtained; the figures are 
percentages. 

Shantung Tussore 
silk. 

Glycine ........................ 14.5  
Alanine.. ..................... 23.0 
Serine ........................ 1.8 
Leucine.. ...................... 1.0 
Aspnrtic acid ............... 1 *o 
Glutarriic acid .............. 1-75 
Phen ylalanine ............... 1 -0 
Tyrosine ................... 9.7 
Proline ........................ 2.5 

Bengal 
silk. 
30.5 
20.0 
1.75 
1 *2 
0.8 

traces 
1 '4 

10-0 
1'0 

W. D. H. 
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C o m p a r a t i v e  Hydro lys i s  of S i l k  by Boiling, F u m i n g  
Hydrochloric Acid ,  25 per cent. Sulphuric Acid, 20 per 
cent. A q u e o u s  S o d i u m  Hydroxide, and Hot Saturated Baryta 
Solution. EMIL ABDERHALDEN, F. MEDIGRECEANU, and LUDWIG 
PINCUSSOHN (Zeitsch. physiol. Chenz., 1909, 61, 205--209).-Within 
narrow limits ,the same quantities of amino-acids were obtained from 
silk whether the hydroly& is accomplished by acids or by alkalis. 

W. D. H. 

Deamiaopro te ins .  S. J. LEVITES (Biochem. Zeitsch., 1909, 20, 
224-23O).-Skraiip’s observation (compare Abstr., 1906, i, 913) is 
confirmed that in deaminoproteins the amount of diamino-nitrogen is 
diminished, chiefly owing to the disappearance of lyeine, which is 
apparently converted into a monoamino- or aminohydroxy-acid. 

G. B. 

Action of Ferments on Stachyose. J. VINTILESCO (J. Phnrm. 
Chiin., 1909, [vil, 30, 167--173),-Tanret has shown that the 
hydrolysis of stachyose (manneotetrose) can be effected in two stages 
by the use of acetic acid followed by sulptiuric acid (Abstr., 1902, 
i, 661 ; 1902, i, 606) ; t h e  present communication shows that the 
same result may be brought about by the successive action of invert,in 
and the emulsin of almonds. The latter contains a specific enzyme 
which brings about fission of the manninotriose formed in  the first 
stage. This ferment, for which the name “ inanninotriase ” is 
suggested, has been isolated from top fermentation yeast cultivated i n  
a solution containing stachyose (extract of Stachys tuberiyeera). The 
hydrolytic action on stachyose is slow, and depends on the amount 
of enzyme present; acetic acid has an  accelerating influence. It is 
without action on salicin and lactose, but partly hydrolyses amygdalin 
with formation of a reducing sugar, but not of hydrogen cyanide. 

w. 0. w. 
The Enzymes of Gum-acacia and certain other Gums. 

FRIEDRICH RErNlTZEn (Zeilsch. physiol. c/Le?)z., 1909, 61, 352-394).- 
The author has repeated and confirmed his earlier observations 
(Abstr., 1890, 99S), and combats many of the statements of Wiesner 
(Silx. Wiener Akad., 1885, 92, 40) and Grafe (rC’aesner-Festschri, 
IVien, 1908, 253). It is definitely established, in  opposit,ion to the 
statements of these authors, that  gum-acacia, cherry gum, aud gum- 
tragacanth contain an enzyme (gum-amylase), present in widely 
varying quantities, capable of converting starch into dextrin and 
maltose, Experiments are cited which tend to  show tha t  these gums 
also contain another enzyme, capable of bringing about the dissolution 
of starch, but unable to convert it into maltose. These enzymes may 
be separated more or less completely by filtering the solution of the 
gum through a porcelain filter. 

All the gums investigated were also found to contain varying 
amounts of oxydases, probably identical mi th laccase (compare 
Bertrand, Abstr., 1895, i, 368) and peroxydsses. 

The enzymes prescnt in  gum-acacia are incapable OF converting 
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insoluble gums into soluble gums or into sugar; it is t o  be inferred, 
therefore, that, contrary to the statements of Wiesner and Grafe, they 
would not have any action on celluloses or hemicelluloses. 

W. H. G. 

Invertin (Invertase) of Yeast. 11. ERNST SALKOWSKI (Zeitsch. 
physioZ. C l ~ n z . ,  1909, 61, 124--138).-1nvertase does not contain 
carbohydrates; the yeast gum generally accompanying it is an  
impurity, and by extraction with cold chloroform water under certain 
conditions dilute invertase solutions may be obtained which are carbo- 
hydrate free. J n  contradistinction t o  what is generally supposed, press 
yeast gives off appreciable quantities of invertase to  pure water. 
Invertase appears to be particularly resistant to putrefaction. 

G. B. 

Puriflcation of Peroxydasa. N. T. DELEANO (Biochenz. Zeitsch., 
1909,19,266-269).-€'eroxydase is abundant during the germination 
of the seeds of Bicirms communis. In the extracts it is mixed with 
other substances, especially protein, It can be separated from the  
protein by precipitating the latter with Kahlbaum's colloidal iron 
solution (lig. ferri oxyd. dialys. colloidal). When so obtained i ts  
activity is destroyed at 55" in three hours. When the protein 
impurity is present, this temperature does not destroy i t a  activity. 

W. I). H. 

Formation of Organic Phosphorus Compounds and their 
Function in Zymase Fermentation. LEONID IWANOFF (Centr. 
Uakt. Par., 1909, ii, 24, 1-12. Compare Abstr., 1907, ii, 191).-The 
organic phosphorus compound formed during the fermentation of 
sugar by zymase is apparently a compound of phosphoric acid with a 
triose which forms a phenylosazone, m. p. 127-128". The formation 
of this compound is brought about by means of a n  easily soluble 
enzyme, contained in the zymase preparations, here ternled synt hease. 
The synthetical enzyme is destroyed in presence of hydrogen cyanide, 
or when the zymase filtrate is heated. This triose-phosphoric acid is 
fermented by zymase, forming carbon dioxide, alcohol and inorganic 
phosphoric acid ; it is also fermented by the insoluble portion of zymase, 
which is quite without action towards dextrose. The stimulation of 
zymase fermentation by phosphates finds an explanation therefore in  
the  formation of triose-phosphoric acid. The fermentation of dextrose 
may be considered to take place in three phases : (1) depolymerisation 
t o  a triose; (2) coupling of this with phosphoric acid by meam of the 
soluble enzyme synthease ; (3) destruction of the triosephosphoric acid 
by means of the sparingly soluble enzyme of zymase-termed 
alcoholase-to form carbon dioxide and alcohol. E. P. A. 
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